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York Drilling Co., Inc. drills 


100,000 ft of 5 hole in 5 months 


to provide crushed stone for Dulles International Airport 





Four and at times five Ingersoll-Rand Drillmasters of 
the famous York Company have been drilling around 
the clock for the past 5 months putting down more 
than 100,000 feet of 5” hole in hard semi-granite dia- 
base rock. Working at the quarry of the Chantilly 
Crushed Stone Co., Chantilly, Virginia, these com- 
pletely self-contained drilling rigs have been drilling 
rock for the new jet-age Dulles International Airport. 


These Drillmasters are part of a large fleet that has 
drilled 2,000,000 feet, or over 380 miles of 5”, 6” and 
642” hole since 1953 in York’s extensive quarrying 
‘and water-well operations. These same units drilled 
: Six of the York Drilling Company's Drilimasters 
449.636 feet of hole in 1959. —port of a fast-growing, fast-drilling fleet that 


has put down more than two million feet of hole 
since 1953, in both quarrying and water well work. 


John W. Crerand, Vice President and General Man- 
ager of York Drilling Co., Inc., says that the Ingersoll- 
Rand Drillmaster is the best all-around blast-hole 
machine for contract drillers. 


Ingersoll-Rand 


If you want to cut your blast-hole drilling costs, be 
11 Broadway, New York 4, N.Y. 


sure to get the Drillmaster story. Ask your Ingersoll- 
Rand sales engineer for complete information. 


A CONSTANT STANDARD OF QUALITY IN EVERYTHING YOU NEED FOR DRILLING ROCK 
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Filters for 
internal 
combustion 
engines, 
compressors 
and blowers 
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Dollinger Staynew Intake Filters (\lodel I1DR) are of the 
totally enclosed, ground level type, providing the advan- 
tages of high level air intake and low maintenance cost. 
Exclusive Radial Fin Insert offers ideal combination of 
high efficiency, long life and low resistance to air flow. 
Removal of housing cover permits easy access to inte- 
rior of filter for simple, safe inspection; piping need not 
be disturbed. Model IDR filters give positive protection 
without depending on carefully-held maintenance 
schedules, high velocity impingement of dust, or tem- 
perature. Available in capacities from 350 to 5700 
C.F.M. Multiple units available for larger capacities. 
All sizes have flanged inlet and outlet connections. 
Write for Intake Filter Bulletin 100. Dollinger Corpora- 
tion, 7 Centre Park, Rochester 3, New York. 
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DOLLINGER 


LIQUID FILTERS ¢ PIPELINE FILTERS ¢ INTAKE FILTERS « HYDRAULIC FILTERS e EcEC- 
TROSTATIC FILTERS « MIST COLLECTORS e« DRY PANEL FILTERS ¢ SPECIAL DESIGN 
FILTERS e VISCOUS PANEL FILTERS « LOW PRESSURE FILTERS « HIGH PRESSURE FILTERS 
AUTOMATIC VENTILATION FILTERS # NATURAL GAS FILTERS e© SILENCER FILTERS 
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Save TIME and WORK 
With This NAYLOR Two-Some 





The NAYLOR Wedgelock coupling makes 
a positive connection, securely anchored 


in standard weight grooved ends. 
strength, due to the lockseamed-spiralwelded 





structure that makes this pipe distinctive. 


NAYLOR Wedgelock couplings further con- 
tribute to savings by simplifying and speed- 





When you combine NAYLOR Spiralweld 
pipe and Wedgelock couplings you have a 


: , ing ec tt] a ¢ is 
team that can save you time and work in ing connections. A hammer is the only tool 


pipe lines for construction service. required to connect or disconnect them. 


NAYLOR pipe is easier to handle and in- It will pay you to harness this pipe line team 


stall because it is light in weight. And you 
get this light weight without sacrifice of Write for Bulletin No. 59. 


for your air, water and ventilating lines. 
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on the cover 


Nautilus, once the fantastic dream of 
Jules Verne envisioned as an undersea 
craft in 20,000 Leagues Under the Sea, 
became reality in 1954 when the atom 
submersible was launched. At the same 
time came an intense interest 1n oceéa- 
nography. ‘The editorial discusses some 
of this interest. ‘The lead article talks 
about a shipyard that is building and 
outfitting four of America’s atomic subs 
as well as the world’s largest aircraft car- 
rier. Another article tells of a specially 
equipped tanker for liquefied petroleum 
gases, and still another describes the 
building of a harbor for iron ore carriers. 
Artist Ken Rice painted the picture of 
Captain Nemo’s Nautilus that appears 
on the cover. 


October 1960 
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Newport News Shipbuilding and Dry Dock Com- 
pany: Part Il, The Science of Shipbuilding— 
S. M. Parkhill 


The process of building an ocean-going vessel, 
the training of construction crews, and the 

use of pneumatic tools are discussed. Also a few 
of the ships built are pictured, including 

the new carrier “Enterprise.” 


Powder Boat Fiasco at Fort Fisher— 
Paul C. Ziemke 


A light-draft coastal tramp steamer, converted, 
nearly became a weapon of terror. Sufficient 
knowledge about explosives was lacking in this 
episode based on the annals of the War Between 
The States. 


Cap Carbon—Roger Salem and Paul Amalric 


LPG-carrying vessels must be of specialized nature. 
This article tells of the first such French ship. 
It visits Mediterranean and African ports. 


“Playing Chess in a Dream” 


Information about the U. S. Navvy’s nuclear submarine 
fleet is given, along with silhouettes of the 
sleek underwater craft. 


A Port Rises on the St. Lawrence—Eric LeBourdais 


Before Quebec Cartier Mining can haul away its 
concentrated iron ore, a port must be built for 
ore carriers. Part of a series about opening the 
Labrador Trough iron fields of the company. 


Heinous Hints for Harming Hose 
It is said that the foundation for all real humor 
is tragedy. These eight humorous (and satirical) 
rules encourage hose safety. 
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Give your toughest jobs to 


Brute Strength 


———---—_ 


» \ For any job requiring brute strength, Bethlehem Purple Plus, with 
) 


U ia | | aD IWRC, is the rope to use. This fine rope is specially engineered, and 
| J | ™ is rated 15 pct above the catalog strength of Bethlehem Purple 
J Strand, a fine rope in its own right. 


Abrasion-Resistance 

') ) Abrasion-resistance is where Purple Plus shines, thanks to its tough 
| | wires, and the extreme care with which the rope is made. 
Durability 


Purple Plus is designed for rugged service, thus promoting lower 
wire rope costs. 




















Purple Plus, with IWRC, is your best buy for the toughest jobs. It 
is Preformed for easy handling. Full details from the nearest Bethle- 
hem sales office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 


Export Distributor: Bethlehem Steel Export Corporation 


Wire rope mill depots and distributors from coast to coast stock Bethlehem Rope 


BETHLEHEM STEEL 





Here’s how one company tests its products with air. This air circuit of Schrader Products 
at the Sprague Meter Company in Bridgeport, Connecticut, automatically clamps meter 
ports airtight, lowers meter into water, and fills it to test pressure. Operator looks for tell- 
tale bubbles from leaks, then presses lever to raise meter automatically. Says the Plant 
Manager: “This used to be a slow, arduous process. Now a meter’s in the water, wiider pres- 
sure, in less than a second.” 





































































































































































































SEPARATE 
REGULATOR 
TEST PRESSURE 























MANUFACTURER SETS UP CRITICAL 
TEST IN LESS THAN ONE SECOND- 
WITH SCHRADER AIR PRODUCTS 


hands can— push, pull, hold, position, or move repetitively. 
And air doesn’t get tired— has more powerful muscles. Main- 
tenance? Almost nil. 


As products grow more complex and precise, many manu- 
facturers are simplifying their operations—with air cylin- 
ders, valves, fittings and simple schematic planning. They’re 
installing their own circuits, as this manufacturer did, or 


letting Schrader experts help. For example, Schrader Air 
Products can inspect, test, assemble, package — do work 
faster, more accurately — save effort and money. 

Never forget air can make almost any motion human 


Take full advantage of your air power by automating with 
Schrader —the most complete line of Air Cylinders, Valves, 
and Accessories. Schrader engineers have experience and 
know how to help you cut your operating costs. 


Select your automating equipment from the full Schrader line. Your Schrader 
distributor can help you pinpoint what you need. For more data, write: 








A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 


478 Vanderbilt Avenue, Brooklyn 38, N. Y. 





ao division of SCOVILL 





QUALITY AIR CONTROL PRODUCTS 
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Whatever your problem in flexible hose connections, 


call the Man from Anaconda Metal Hose 
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Seamless: Of tin bronze (98°4% 
copper, 144% tin)—also corrugated 
stainless steel—in sizes 4g” through 
4” I1.D. For conveying fluids, chemi- 
cals, etc., under conditions of flexure 
or vibration and to allow for mis- 
alignment. Reusable (mechanical 
type), soldered or welded fittings. 


a 
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Stripwound: Constructed from brass, 
bronze, aluminum, galvanized or 
stainless steel. Sizes 12” through 8” 
I.D. A rugged type of hose for gen- 
eral service as steam, oil, water, par- 
ticularly where the hose is handled 
manually. Fittings: soldered or heat- 
proof (packed-on). 


Type UI: Interlocked unpacked hose 
in galvanized steel, stainless steel, 
aluminum, etc. Sizes through 8” 
I.D. For ventilating ducts, dust col- 
lection, engine exhausts, exhausts at 
grinding machines, bottle chutes, 
drain lines, protective casing for 
flexible hose assemblies. 





NU 


Diesel: Heavy-duty steel exhaust 
and air intake hose. Sizes 2” through 
16” I.D. Designed for rugged, 
heavy-duty use. Helical corruga- 
tions with open or closed pitch. Also 
in stainless steel (type Y-21) for 
corrosive applications. 
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Flexpipe: Takes up travel in piping, 
connects misaligned ports, dampens 
noise and vibration in piping. Stand- 
ard sizes and lengths. Available in 
bronze, stainless steel, steel; in sizes 
14” through 16” I.D. with NPT fit- 


tings, flanges or welding nipples. 


Teflon* Anaconda flexible connec- 
tors of Teflon with stainless steel 
wire braid for use with pipe sizes 
from 1%” through 114”. Available 
in a wide variety of standard hose 
assemblies complete with fittings. 


*Tefion is a DuPont trademark for ts fuorocarbon resins. 





AX Tubing: Large diameter tubing for 
big, tough jobs. Available in Type 321 
Stainless Steel, and other metals and 
alloys. Sizes from 44%” through 14” I.D. 


Designed to handle axial and _ lateral 
movement—while conveying large vol- 
umes of liquids or gases—for bulkhead 
seals, etc. 








ANACONDA METAL HOSE 


FREE TECHNICAL SERVICE. Anaconda 
Metal Hose specialists are con- 
stantly working with design en- 
gineers on special flexible con- 
nectors and hose to meet new 
problems. Having broad experi- 
ence working in stainless steel, 
other steel alloys, Monel, copper 
alloys, aluminum, and Teflon, 
they can save you considerable 
time and money in designing the 
flexible connector best suited for 
any of your jobs. 

Our specialists are available to 
you through Anaconda Metal 
Hose representatives in leading 
cities—see listing “Hose-Metal” in 
the Yellow Pages. Or write: 
Anaconda Metal Hose, P.O. Box 
791, Waterbury 20, Conn. 


59129 Rev. L 
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L- Compnes602 line 
extended to HIGHER PRESSURES 








* New Type H Heavy-duty Axi-compressor designs 
provide compression ratios up to 4.5 per stage 


¢ With atmospheric inlet, deliver 
up to 50 psig discharge pressure 


UPPLEMENTING the service-proved line of Ingersoll-Rand Axi-com- 
S pressors, the new Type H units extend the advantages of positive- 
displacement axial-flow rotary compression to higher pressures than 
were previously obtainable. Two meshing rotors draw the air or gas 
in at the outboard end, compress it axially by pulsation-free positive 
displacement and deliver the pressurized gas through the top dis- 
charge at the driver end of the casing. 

Features include dynamically-balanced rotors, water-cooled cas- 
ings and force-feed lubrication to all bearings and timing gears and 
cooling oil to internally-cooled rotors when required. cats con- ONLY TWO MOVING FARTS 
-_ ' ; ; Compression takes place between these two meshing rotors. 
ditions of capacity and pressure, this rotary oil-free positive displace- All motion is rotary and no valves are required. 
ment compressor serves better than either reciprocating or centrifugal 
compressors. Ask your Ingersoll-Rand engineer for complete informa- 


O/L-FREE COMPRESS/ON 


tion. or send for Bulletin 11.015 today Since the rotors do not touch each other or the casing, no 
, lubrication is required in the compression chamber. 


MINIMUM SPACE REQUIREMENTS 


Unusually compact design saves both floor space and head 
room. Smooth running balance permits small, inexpensive 


Ingersoll-Rand ‘conto 


11 Broadway, New York 4, N.Y 


THE WORLD’S MOST COMPREHENSIVE COMPRESSOR EXPERIENCE 


OCTOBER 1960 





All Pressure Regulators are not alike 
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Large effective 
Diaphragm area 


provides closer 
pressure regulation 





The extra-large effective diaphragm area in 
Norgren Pressure Regulators provides maximum 
sensitivity to fluctuating operating conditions. 


Any slight deviation in regulated pressure, 

either as a result of fluctuating line pressure or 
varying flow demand, results 1n a greater total change 
in the force exerted by the diaphragm against the 
regulating spring. The valve immediately provides 








compensating action. This makes possible a 
highly uniform regulated pressure. 


Regulator performance is better because a more 
stable regulated pressure 1s maintained over a wide 
range of operating circumstances. 


Norgren Pressure Regulators The Norgren diaphragm is made of 
give you these important features: nylon-reinforced Buna N synthetic rubber, 

| a combination that provides extra-long service, 
Balanced Valve Construction—improved — - n that provides ext ong service 
regulator performance resulting in longer regulator life, more dependable 
Large Nylon-reinforced Buna N Synthetic Rubber operation and minimum maintenance. 
Diaphragm—long service !ife 
. For complete information on all your regulator needs, 
Baie and Siphon Tebo—tacresses accuracy ¥e"’ to 2”’, call your nearby Norgren Representative 
Large Passages and Valve Openings—large flow capacity listed in your telephone directory—or 


Easy servicing while still on air line WRITE FACTORY FOR DESCRIPTIVE LITERATURE. 


Flexible Valve Pin—assures better seating 
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3407 SOUTH ELATI STREET @® ENGLEWOOD, COLORADO 
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POWER SHIFT 
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TRUE COCKPIT VISIBILITY J FULL TRACK 
' OSCILLATION 








Eimco’s patented, unique “Unidrive’ transmission 
lets you shift from one speed to another, forward 
or reverse, at any engine or tractor speed or load. 
Features gears that never reverse rotation! Heavy 
duty single stage torque converter standard equip- 
ment. 


Eimco’s patented Dual Final Drives give you “flip- 
of-the-lever” control over each individual track for 
true spin, as well as normal brake, turns. 





Eimco’s patented alloy-steel equalizer bar permits 
full track oscillation, even with attachments, for 


greater stability and safety. 


Eimco’s exclusive up-front operator position means 
the operator can see his work as he approaches it 
for greater control, safety and work output with 
no stretch, squint, squirm . . . less operator fatigue. 


In every track roller and idler . . . each bearing in 
separate cage to maintain accuracy, longer life, and 
ease of maintenance. 


wer Take-Ot 
Standard SAE specifications for take-off and drilling. 
Shaft runs continuously and is not affected by track 
operation. 
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115 STEEL MILL EXCAVATOR 
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Ingersoll-Rand 75 H.P. Air Compressor 
Equipped With a 2-feed Madison-Kipp 
Model SVH Lubricator. 


Machines of great performance use the most 


dependable oiling system ever developed 


MADISON-KIPP 


Z . 
“thle Cit .. by the measured drop, 


from a Madison-Kipp Lubricator is the most dependable method of 
lubrication ever developed. It is applied as original 
equipment on America’s finest machine tools, work engines 
and compressors. You will definitely increase your 
production potential for years to come by specifying 
Madison-Kipp on all new machines you buy, where oil under 
pressure fed drop by drop can be installed. There are 


6 models to meet almost every installation requirement. 


MADISON-KIPP CORPORATION 
202 WAUBESA STREET + MADISON IO, WIS., U.S.A. 


@ Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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Cradle-mounted pumps 


for any application... 
all with these basic advantages 


Simplicity of design, rugged construction, 
careful material selection and expert 
workmanship enable Ingersoll-Rand 

cradle-mounted pumps to meet the highest 

performance standards, year after year, 


with minimum attention or maintenance. 


Built in sizes through 100 horsepower, 
deliveries range to 3200 gallons per 
minute, heads to 525 feet. Single or two- 
stage models available with threaded or 


flanged intake and discharge connection. 


Call on your nearest Ingersoll-Rand 
pump specialist to help with your liquid- 
moving problems. There are standard or 


engineered units to suit any requirements. 


interchangeability 


— hydraulically and 
physically, the pump “Z/Zy 
ends are interchange- —~— 
able with I-R Motorpumps. 


maximum strength 


— barrel type con- 
struction gives 
greatest rigidity 

and perfect alignment. 


accessibility 


— large side open- 
ings provide easy 
access to stuffing box. 





— ring-lubricated 
bearings easily handle 
radial and axial loads. 





— permits use of 
motor, turbine, 


engine or belt drive. 


1860 —- 1960 of pump progress 


a 
A turbine-driven cradle-mount- if 7 
ed pump and a motor-driven ' + 
standby in a manufacturing $; 
plant power house. 


OcTOBER 1960 


from the leading manufacturer . . 


Ing ersoll-Rand 


89 A9 11 Broadway, New York 4, N. Y, 


OTHER !I-R PUMPS AVAILABLE 


Self-priming 
pumps 


Motorpumps Horizontally split 


pumps 
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NEWPORT NEWS SHIPBUILDING 
AND DRY DOCK COMPANY 


The Science of Shipbuilding 


PART Il: 


‘We shall build good ships here— 
At a profit, if we can— 
At a loss, if we must— 


But always good ships.” 


ATIONWIDE financial panic threw 

166 railroads into receivership in 
1893. There were some 15,000 commer- 
cial failures, and 574 banks closed. 
Collis P. Huntington was able to bor- 
row about $4,000,000 from banks and 
friends, and with his usual uncanny fi- 
nancial skill managed to save all of his 
enterprises from collapse. The same 
year, Newport News Shipbuilding & 
Dry Dock Company, the 5-year-old cor- 
poration started by Huntington, bid on 
its first U. S. Navy contracts—the entire 
Navy shipbuilding program of the pe- 
riod. In spite of its youthful lack of ex- 
perience, the yard was awarded the low- 
bid contract for three gunboats—the 
Nashville, Wilmington ard Helena, Hull 
Nos. 7,8 and 9. (Every ship contracted 
receives a hull number. These have been 


PICTURE OF AN ERA At the top 
of the page is a 4 peg of the yacht 
“Viking,” delivered to George F. Baker 
Jr., in 1929. Her displacement is 1625 
tons; her over-all length is 272 feet. 


S. M. Parkhill 


consecutive since the founding of the 
yard. In this way, not only is a potential 
linguistics problem alleviated, but ac- 
counting charges are easily assigned 
against a particular ship.) All three of 
these vessels saw action in the Spanish- 
American War—the Nashville reported 
by some to have fired the first shot. 
Since the building of these gunboats, 
Newport News has constructed well-nigh 
every type of vessel used by the Navy. 

When Huntington heard of the triple 
contract, he wrote his now-famous letter, 
the essence of which appears on a monu- 
ment at the yard and is quoted at the 
beginning of this article. ‘The letter 
said, in part, ‘““IThe price seems very low 
and more particularly so as you know my 
feeling is that every ship we build there 
should be first-class in quality in every 
respect whether we make or lose on her. 
In fact, I think the shipyard in the end 
will make money to do first-class work 
than to get ever so little below that high 
standard. I think we have got the best 
shipyard plant in the world. What I 
want to do is to have for it the reputa- 
tion of building the best ships. So do 
not make any calculations on scrimping 
the works on any of their parts.” 

The yard did suffer losses on these first 
ships—but they were good ships. And it 
continued to lose money. Had it not 
been for Huntington's ever-ready check- 


book, the venture surely would have 
dissolved. In fact, the total profits on 
seventeen ships built from 1891 to 1896 
amounted to about $105,000. When 
Huntington died on August 14, 1900, I 
FEF. Gates, his brother-in-law, wrote to C. 
B. Orcutt, then president of the yard, 
“We no longer have Mr. Huntington's 
bank account to fall back upon... the 
yard must, from this time on, take care 
of itself.” 


Worp War I brought new 
interest in shipping and shipbuilding, 
for previously about 90 percent of our 
foreign commerce was being carried on 
non-U. S. vessels. [hese were almost en- 
tirely withdrawn from service when the 
war began. To remedy the situation, 
the United States Shipping Board Emer- 
gency Fleet Corporation was formed un- 
der the Shipping Act of 1916. It had a 
capital stock not to exceed $50,000,000 
for the purchase and construction of 
merchant vessels and related activities. 
The number of shipyards increased sub- 
stantially—22 in 1916, 218 in 1918. The 
shipbuilding program continued until 
1922. During the actual fighting, 37 
merchant and naval vessels were built at 
Newport News; prior to the war, about 
20 percent of the total Navy tonnage 
had been constructed at the yard. After 
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the war, depression and the subsequent 
diversification of the product line fol- 
lowed, as mentioned last month. 

On May 10, 1940, the yard, which had 
been in the Huntington family for 54 
years, was sold for $18,025,000 to a group 
of seventeen investment firms, acting 
through the Union Securities Corpora- 
tion. For the first time, stock was avail- 
able for public purchase. 

The same year the yard began to ex- 
pand extensively to produce Navy ves- 
sels for World War II. As the war con- 
tinued, employment figures rose peaking 
at 31,000. About 40,000 unskilled work- 
ers were trained throughout the period, 
and of these, some 13,000 were schooled 
in the welding process alone. Electric 
arc welding had begun to replace rivet- 
ing of steel plates immediately after 
World War I. By the end of the ‘30's, 
all ships of 500 or more feet were being 
completely welded. The method, pio- 
neered at Newport News, increased in 
popularity and is largely responsible for 
the vast number of ships delivered dur- 
ing the Second World War. 

Another explanation for increased de- 
livery rate was a major change in pro- 
duction techniques. On January 3, 1941, 
President Roosevelt announced an emer- 
gency building program that initially re- 
quired some 200 ships. ‘These were of 
simple design, based on British ships 
ordered shortly before and known as the 
EC-2 Type—more commonly, Liberty 
Ships. They utilized a_prefabrication 
technique that is the closest shipbuilding 
has come to over-all mass production. It 
was promoted especially by Henry Kaiser 
in California. Parts were constructed 
far inland, in the desert, and then trans- 
ported to the hulls at the coastal ship- 
yards. The basis of this method survives 
today. At Newport News, components 
are constructed in the shops at the yard 
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freighter-passenger 
Castle” was built at Newport News in 
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steamship “Morro 
1930 for the Ward 


and on platens beside the hulls. ‘These 
are then swung into position and welded. 


Recorps indicate that 185 
vessels built at Newport News Shipbuild- 
ing participated in the Second World 
War. This included a major part of the 
American battle fleet—89 ships. Of 
these, 47 were fighting craft actually con- 
structed during the war. 
symbols of the pattern established at the 


vard with its first Navy contract for the 


Nashville. The yard now had a firmly 
set reputation of technology and good 


They all are 


> *-* 


Line, but came to a tragic end in 1934 when she burned off 
the coast of New Jersey with a loss of 125 lives. 


ships, as reflected in’ such vessels as 
Ranger (delivered in 1934), the first air- 
craft carrier that was designed and built 
for that specific purpose, and her sister 
ships Yorktown (1937) and Enterprise 
(1938). 

During her 9 years of active service, 
the latter earned twenty battle stars and 
is credited with destroying 911 enemy 
aircraft and sinking 71 ships. Some call 
her the Galloping Ghost, for she was 
many times reported sunk by the enemy. 
The late Secretary of Navy, James Forres- 
tal, said “Enterprise is the one vessel that 
most nearly symbolizes the history of the 

(Text continued on page 18) 








Overleaf: 


OF MEN AND TOOLS 


Great emphasis is placed on the men at Newport News Shipbuilding & 


Dry Dock Company. 
and secondary skills. 
pride. 


They are carefully selected and trained in primary 
They learn to work together in teams and with 
Yet, no matter how well trained in their ancient craft, they must 


have the proper equipment to do their tasks. 


Equipment is therefore given equal emphasis. 


Pneumatic tools of all 


types form a very important part of the yard’s equipment inventory. 


There are thousands of tools in use at the yard. 


The men come to know 


them, to respect them, to realize what they can and cannot do, and to 


treat them with care. 


bility for the quantity, variety and make of the tools used. 


To the Plant Engineers Division falls the responsi- 


As ship con- 


struction techniques passed from wooden hulls to iron to steel, the role of 
the building equipment has become increasingly more diverse and essential, 
and the job of the plant engineers has grown complex—a science in 


shipbuilding. 


Tools are divided into three classifications: 


the consumable—those that 


cost less than $100 and are considered worn out within a year; durable— 
those that cost more than $100 and have a working life of about 5 years; 


and depreciable equipment. 


powered for all of the many advantages of pneumatics: 


The majority of the tools are compressed-air 


quick, positive 


action and control; dependable results; labor saving efficiency; safety in 
wet, hazardous atmosphere; and, for those so equipped, consistent torque 


control. 


Pictured on these pages are a variety of Ingersoll-Rand air tools 


working about the hulls and on the platens. 
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Ingersoll-Rand Size K-1 Scal- 
ing Hammers are used for 
scaling weld flux. Note use 
of yard's chisel retainer. 
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Maintenance work calls for various air-powered tools. Above, a Size 
175 Digger does its job quickly and efficiently; an Ingersoll-Rand Tie 
Tamper, at left, maintains part of the 20-mile railroad system in the yard. 





In the foundry, an Ingersoll-Rand 
Size 150 Sand Rammer, below, 
finds important applications. 
Later the castings are cleaned 
with a Size C22 Chipping Ham- 
mer (bottom left) and (upper 
left) with an I-R Size 2C1S90 
Grinder with a cone-type whecl. 
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Three I-R Size 2FAR60 Grinders are 
shown in three applications: at left, 
cup-wheel surface grinding; below, 
cleaning welds with a wire brush; 
bottom left, disk-wheel grinding. 
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After launching, outfitting—and thousands of small 
items. At left, a Size 1FB60 Grinder sands welds 
on an aluminum part that will be a galley piece. 


The ubiquitous C22 Chipping Hammer has a variety of shipbuilding appli- 
cations. At the left, below, it is being used in chipping tack welds. Note 
the air manifold behind the chipper on the edge of the platen. At right, 
a loop for lifting sheet steel is removed after it has served its purpose. 














U. S. Navy in World War II.” At the 
time she was meeting her fate at the 
hands of a New Jersey wrecking com- 
pany, plans were well advanced for 
another carrier of the same name. The 
new Enterprise is also being constructed 
at Newport News. She is the first of her 
class—a nuclear-powered vessel—and was 
launched last month. For the yard, it 
was Hull No. 546. 

Of other famed Navy ships attention 
must be called to Essex and the other 
carriers of her class, including /ntrepid, 
the second Yorktown and Franklin. The 
last holds the record for the fastest car- 


A SECOND LADY 


The new “Enterprise” is currently un- 
dergoing outfitting. She is the first of her class—a nuclear- 
powered aircraft carrier—and will be the largest carrier in the 


rier of her class to be built during the 
war. She was launched in just 10 months 
and 7 days; delivery was made about 3 
months later. 

Of equal glamour to laymen are the 
luxury liners, and they are an important 
part of the yard’s heritage too. ‘The first 
was La Grande Duchesse (1896). The 
list includes such infamous ships as the 
Morro Castle, which burned off the coast 
of New Jersey in September 1934 with a 
loss of 125, as well as the celebrated ships 
President Lines, the last 
Newport News being 
(1941). More recently 


of American 
delivered from 
President Polk 


U. S. fleet. 
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FIRST NAVY CONTRACT Three 
gunboats ordered by the U. S. Navy 
Department started the yard on a path 
that was to lead eventually to the nu- 
clear-powered aircraft carrier “Enter- 
prise,” as well as other ships described 
in this article. At feft is the gunboat 
“Nashville.” 


the yard can take credit for the new 
Santa Rosa and Santa Paula, two Grace 
Lines ships of modern design, equipped 
with the relatively new Sperry Gyrofins 
for stabilization (see Compressed Air 
Magazine, December 1958). 

Any catalog of liners should certainly 
include the America and the United 
States, which together have carried more 
than a million Americans to Europe and 
back, cementing European-American re- 
lations in a leisurely way no diplomat 
could hope to achieve at the conference 
table. The latter won the title “Queen 
of the Seas” from the Queen Mary when 
on her maiden voyage to Le Havre and 
Southampton she had an average run- 
ning speed of 35.5 knots, 3.9 knots faster 
than the Queen Mary. She is a 53,300- 
ton, 990-foot-long vessel, and can accom- 
modate 2000 passengers. She was de- 
livered in June 1952, and made her 3- 
day, 10-hour, 40-minute run from Am. 
brose Light Vessel to Bishop Rock on 
July 3 of that year. 

Not to be overlooked 
ingly less 
barges, ferry boats, and the like, includ- 
ing the freighter-steamers. The first of 


are the seem 


glamourous ships—tankers, 


The difference between her and the “Nashville,” 
shown at the top of the page, is startling, but the two rep- 
resent the same pride of workmanship at the yard. 
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the last mentioned built at Newport 
News were El Sud, El Norte, El Rio and 
El Cid—all 405-foot craft for Hunting- 
ton’s Morgan Line, part of his coast-to- 
coast system. They were hailed as 
“crack liners’ and consistently broke ex- 


USS ENTERPRISE Above is Ship- 
way No. II where the nuclear-powered 
aircraft carrier was undergoing con- 
struction. She was launched on the 
twenty-fourth of last month. When de- 
livered, she will be driven by eight 
atomic reactors at speeds in excess of 
30 knots. At right are three of the four 
aluminum elevators that will be 
spotted along the 252-foot-wide flight 
deck. The elevators were fabricated 
by Newport News Shipbuilding, and 
are built of extrusions and plate sup- 
plied by Aluminum Company of 
America. Lighter and less bulky ma- 
chinery than would normally be used 
will supply operating power to raise 
and lower the elevators as planes are 
shuttled between flight and hangar 
decks. Each platform is 52x85 feet and 
weighs 105 tons. 
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isting records of their day. Together 
they too form the beginning of another 
long tradition at Newport News—a herit- 
age that is.reflected in four mariner-type 
cargo vessels currently on the ways for 
States Steamship Company. 


Every vessel is the sum of a shipyard’s 
heritage, as probably best visualized in 
the color and the sound and the splash 
of champagne at a launching. But it is 
more than this, for a ship is the sum of 
the skills and the co-operation among the 
men who build her, their training and 
experience, and the tools and equipment 
they use. Ships are not products of mass 
production or over-night construction; 
they are custom crafted on empirical 
laws and each carries all the reverence 
the pronoun she implies. 


Suis are not easy to build. 
Much attention must be given details of 
every nature. They must be scheduled 
so that the vessel not only progresses part 
by part according to a strict timetable, 
but is completed on date as a single 
unit. Model airplane and shipbuilding 
enthusiasts have some idea of the com- 
plexity of this jigsaw-puzzle scheduling 
when they follow their plans. Such a 
simple instruction sheet as they use is 
magnified many times in the construction 
of a modern ocean-going vessel. 

First comes the invitation to bid. The 
yard investigates its available shipways, 
manpower and material, and prepares a 
schedule of basic dates. Special atten- 
tion is given the keel launch and de- 
livery dates as these are key factors in 
awarding many contracts. When the 
contract is awarded, a hull number is as- 
signed and work begins. 

A Master Schedule is prepared by the 
yard’s Steel Hull Division. The inboard 
profile of the ship is drawn and divided 
into natural sections, which are then 
numbered in sequence of erection. 
When the Master Schedule is completed, 
a summary of the dates for the issue of 
plans, receipt of materials and comple- 
tion of all the Steel Hull Division’s op- 
erations is published. 

Then follows the Principal Events 
Schedule. ‘This is prepared by the Pro- 
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LUMOTRACE ESSENCE 


laying out steel plates. 


duction Engineering Department. On it 
are chronologically listed the main dates 
from the award of the contract to the 
launch date. Included are key plans 
and orders, receipt of material, installa- 
tion aboard of such items as structural 
steel, large hull castings, main propulsion 
machinery, boat davits, and the like. 
[his gives the Design Department and 
others in the yard key dates prior to a 
detailed schedule so that they can begin 
work. 


20 


The pictures above and on the 
opposite page tell better than words the savings involved in 
Conventional layout work is depicted 
directly above; at top right, the Lumotrace layout system. 
Pattern storage, bulky at best, can be compared to the new 


fatcars. 


The Structural Group Index and 
Schedule follows. ‘This is prepared from 
a plant breakdown sheet, which has in 
turn been prepared from the chief prints 
of individual working plans. What is 
known as the Outfitting and Group In- 
dex and Schedule is then prepared by 
the Production Engineering Department 
from the contract plans, specifications 
and past experience. The data are sent 
to the various departments for working 
orders. 





system’s compact pattern storage in the form of glass slides. 
The line drawing shows how Lumotrace works, with the pat- 
terns of the hull sections projected on steel plates laid on 
After the raw steel has been laid out, it moves to 
burning skids for cutting, and to platens for construction. 


Only now can the Main Events Sched 
ule, similar the Principal Events 
Schedule, be drawn up. Important com- 
pletion and test dates from the launch 
to the delivery are listed, again in chron 
ological order. 

Every vessel under construction Is as- 
signed a Production Control Committee. 
It consists of the production manager, 
production engineer, purchasing agent, 
chief engineer, naval architect and the 
superintendents from each operating di 


to 
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Ihe Committee meets every 2 


weeks to discuss the ship's progress as 


VISION. 


shown on curves, group shortages and 
urgent-need materials lists. 

Drawings of the ships are sent to the 
layout section where they are redrawn in 
a |-to-10 scale on acetate film. A glass 
When 
is projected through a darkened hood 


plate negative is prepared. this 


marking tables, lavout men 


can mark the steel plates directly from 


onto steel 


the lines of light produced (see line 


drawing } 


This has eliminated the more 


” 


CARGO VESSEL’ 
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Below is an artist’s conception of a cargo 
vessel now on the ways for States Steamship Company. She 


usual method of using large, clumsy 


wooden “molds.” o1 templates, that are 
lhe 


be stored in a mold loft. 


made from the original drawings. 
must not enly 
but must be constantly repaired and re- 
quire considerable time and effort in 
[he 
trace system, as the new method is called, 
clearly 


moving and application. Lumo- 


has advantages of economy as 
pointed out in the comparison photo- 
graphs on the opposite page. It gives 
Newport News Shipbuilding one of the 


finest lavout svstems in the industrv. 


veer 


C6 ORO We 


. "er 


The marked metal is cut and shaped 
as required and is: sent to the assembly 
platens or stored until needed. Each 
piece is marked with the hull numbet 
and its assembly position number. As 
the cut parts begin to accumulate, the 
actual hull construction amid- 
ships first, then proceeding from the keel 
upwards, in sections alternately fore and 
aft. Meanwhile, work is already pro- 
ceeding on the manufactured portions 
of the vessel—the rudder and stern frame 
assemblies, the tail shaft, and the like. 


begins, 


is one of four, Hull Nos. 551 through 554, under construc- 
tion and scheduled for delivery in 1961 and 1962. 
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QUEEN OF THE SEAS 


liners, the “United States” 


Ihe launching date approaches. The 
ship is given a sponsor and a name, if it 
doesn’t already have one, and the launch- 
ing party With 
fanfare and pageantry, the ship tradi- 
tionally down the ways and is 
moved to the outfitting piers in the 
vard. 


comes onto the scene. 
slides 


south 

I housands of items must be installed 
after the launching: galley equipment, 
furniture, floorings, navigation equip- 
ment, plumbing and _ utilities fixtures. 
Schedules are prepared for this phase of 
shipbuilding just as they are for the hull 
construction. 

When the ship has been completely 
outhitted, she is ready for her trials. 
[he first of these is the dock trial and 
consists of running the motors, etc. Cor- 
rections are made and the builder’s trials 
begin with the ship sailing with full 
crew. Specialists are aboard to check all 
details before the ship is delivered. 

Upon occasion there is a third trial- 
the customer trials. Again the ship is 
completely manned and the customers 


Largest of the American ocean 
won her title on her maiden 


voyage. 


are taken aboard. When she is given a 
“clean sweep,” the ship is delivered, 
though it is still under guarantee. In 
some cases the customer will join the 
builder in his trials, as is the case with 
the Navy. It has special crews that do 
nothing but go from shipyard to ship- 
vard testing vessels. 


Tr ships currently at New- 
port News include the Enterprise, cur- 
rently undergoing outfitting. There is 
one submarine of the Polaris type—the 
Robert E. Lee—delivered; and two more 
—~Sam Houston and John Marshall— 
scheduled for launching in 1961. Also 
being outfitted is the nuclear attack sub- 
marine Shark, which was _ launched 
March 16. The sixth ship for the Navy 
is a subtender (Hull No. 550), also due 
to be launched in 1961. ‘This will be a 
floating machine shop with more than 
$1.5 million worth of tools for servicing 
Polaris submarines. 

There are two tankers being built for 


RS 


t 


She annually ties up at Newport News for repairs, 
which can be easily handled by the yard’s vast facilities. 


Esso Standard. One has been launched 
and the other will slide down 
Four other vessels, Hull Nos. 
553 and 554, are unde) 
construction for States Steamship Com. 
pany and will be delivered in 1961 and 
1962. 

Before he died, Huntington reflected 
on the yard saying, “It was my original! 
intention to start a shipyard plant in the 
best location in the world and I have suc 

It is right at the 
He was proud ol 


the wavs 
this vear. 


551, 552. also 


ceeded in my purpose. 
cateway of the sea.”’ 
his vard, and if he could see it today, he 
would have every right to still be proud 
of it and the good ships it constructs. 


(Conclusion) 
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POWDER BOAT 


LITT LE-KNOWN episode of the 
Civil War occurred 
obscure southeastern 


\merican 

along the 
coastal angle of North Carolina. It 1s 
brought to tourists’ attention as they 
traverse the beaches jutting down from 
Wilmington, N. C., between Cape Fear 
River and the Atlantic Ocean, to view 
what remains of old Fort Fisher. The 
shifting sands have quite obliterated the 
structure, its ramparts and the topog- 
raphy that existed nearly a century ago. 
In the closing phase of the war, the 
Union major naval 
strength to subdue Fort Fisher. —Inac- 
curaie gunnery against its well-built 
fortifications of palmetto logs and sand- 
bags had extended the action beyond 
the planned timetable. It was the last 
strategic outpost of the Confederacy. 
Means were sought to invest the fort by 
other methods. Various ideas were de- 
veloped, considered and rejected. Then 
one, more original and daring than the 
others, was offered by General Benjamin 
Butler. His was to obliterate the fort in 
one vast explosion of a shipload of black 
powder that would be run against the 
fortification’s sea wall. ‘This, the plan- 
ners hoped, would wipe out the last 
vestige of speedy, light-draft blockade 
runners that were still managing to slip 
up the Cape Fear River. The giant 
explosion would end the Union's embar 
having failed to 


concentrated | its 


rassing position of 
breech the fort on previous occasions. 
With a rudimentary knowledge of the 
burning speed of black blasting powder 
and its ability to exert tremendous up- 
forces when ignited, General 
suggested to President Lincoln 
ship of light 


lifting 
Butler 
that an old 
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draft be 


Paul C. Ziemke 


stripped of all but essentials, loaded to 
the gunwhales with both bagged and 
barreled gunpowder, and lodged near 
the sea wall of the fort for detonation by 
some type of delayed action device that 
would permit the safe withdrawal of the 
crew. History had no reference to mass- 
explosive-type warfare; President Lin- 
coln was not enthusiastic about the idea. 
Undaunted by the friendly rebuff at the 
White House, General Butler talked with 


FIASCO AT FORT FISHER 


Assistant Secretary of the Navy Fox. 
Fox felt his explosives experience quali- 
fied him to pass favorably on the idea 
Butler had proposed. 

Unimpressed, however, was Secretary 
of the Navy Gideon Wells. He felt ex- 
plosive forces should be driven from the 
base, not the side, of the fort because 
of the slow, heaving action of the black 
powder intended for the blast. Because 
of the continuing resistance of the de- 


Fort's Defenders—A Disturbed Sleep 





The Sea Wall—Unscathed 


fenders at Fort Fisher, the Secretary 
nevertheless consented to passing the 
idea along to a joint board of Navy and 
\rmy othcers for final evaluation. The 
enthusiasm of General Butler must havc 
proved infectious for the board eventu- 
ally approved the plan and _ recom- 
mended it to the secretaries of the Navy 
Subsequently, in November 
of 1864, a flat-bottomed, light-draft 
tramp the Loutsiana, 
was withdrawn from cotton trading and 


and Army. 


coastal steamer, 
assigned to the secret project. 

\ccepted by Commander Jeffers for 
the Navy and Major Rodman for the 
\rmy at Hampton Roads, Va., the tired 
wooden steamer was soon swarming with 
ships fitters. \ll nonessentials were 
ripped out and the few features required 
lor the were installed. Most 
of her deckhouse, the battery and masts 
were removed, along with all weighty 


venture 


hardware. Parts skeletonized for 
the short historic run to the sea wall. A 
70-foot-long framework was then erected 
the length of the deck. As wide as the 
beam of the ship, it supported a canvas 


for the deck black 


were 


protector load olf 
powder. 

Fifty-pound eunnery-grade 
powder were stowed in the stripped 
staterooms of the berth deck. The bal- 
ance of the initial cargo, a total of 185 
tons, was stowed aft against the deck- 
house bulkhead and the space over the 
ship's boilers. The Louisiana then 
steamed to the port of Beaufort, N. C., 
where an additional 30 tons were taken 
aboard. Fueled with only sufficient coal 
to complete the l-way voyage, the Louzsi- 
ana headed south with her spark-senst- 
tive A potential danger to all 
passing craft, she was given wide berth. 

The over-all project was given Com- 
mander Alexander C. Rhind. With a 
devil-may-care approach to assignments 
that others might fear, he was ideally 
suited for the adventure that would 
bring an end to the long and bloody hos- 
tilities. Fourteen similar hearties were 
selected by the Commander to make up 
the crew of the little Loutsiana. 

While the fitters ~ere engaged in their 
high-priority assigninc. t, Major Rodman 
and Commander Jeffers engaged the best 
talent available to design, develop and 
install a dependable timing and ignition 
system. Electrical apparatus was not 
considered because of the nature of the 
A mechanical device was thought 
better. A ship’s clock, less hands, was 
the timing medium. The detonation 
system built around it consisted of four 


bags ol 


cargo. 


cargo. 


pins mounted at positions 15 minutes 
apart in the arbor of the clock’s minute 
\ tube was placed in a vertical 


hand. 
position adjacent to the clock to guide 
a single grape shot downward to a per- 
cussion cap. An eyebolt served as an 
anchor for a piece of catgut whose free 
end was fastened by a loop to one of the 


four pins. The 2-pound shot was sus- 
pended from this. 

In firing, the shot would be released as 
the clock unwound and slipped the cat- 
eut free. The shot’s fall would strike the 
percussion cap which would ignite a 
Gomez fuse train, popular at the time. 
I hree identical systems were installed at 
specific points on the ship. ‘They 
regulated to fire simultaneously. ‘To 


further assure detonation of the 185 tons 


were 


of explosive, so-called slow matches were 
As a final 
fleet 
Louisiana 


placed to backstop the clocks. 
vesture, Admiral Porter, the 
mander accompanying the 
down the ordered Commande 
Rhind to set her afire just before aban 
doning ship. 

The floating bomb ship, well sepa- 
rated from her convoy of gunboats, set 
out in late December. Threatening 
weather upset the timetable so that the 
Louisiana was towed toward the 
by her sister ship, the U.S.S. Wilderness, 
on the evening of December 23, 1864. 
With the weather clearing, the Wilde) 
ness cast off her lines, the Louisiana mak 
ing way at 11:30 p.m. for her engagement 
with unsuspecting Fort Fisher. 

Ihe run to the scheduled site for the 
incident. 


Com 


coast, 


coast 


explosion was made without 
This site was 300 yards from the beach 
and was known as “point E,” an abbrevi 
ation for E. by N. 1/, N. from the sleepy 
sentries at Fort Fisher. Commande 
Rhind estimated the 300 yards to be a 
safe distance to avoid detection in the 
night gloom. Anchor was dropped and 
the men worked methodically at their 
practiced tasks of readying the 
mechanisms. With the lifting of the 
mist, the Fort’s ouciines were just dis- 
cernible. All 
ably concerned lest they be challenged. 
The thought of being on the receiving 


blast 


aboard were understand 


President Davis—A Defeated Rebel 
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end of muskets or worse vet, cannon fire, 
made them shudder. 
Commander Rhind ordered 
away in boats while he and Lieutenant 
Preston set the clocks and ignited the 
Engineer Mullins, who 


the crew 


slow matches. 


had previously been ordered to set fire 


to the stern before debarking, did so as 
the final precaution. 

With no alarm the di- 
rection of the fort and all the work con- 
cluded, Commander Rhind and the lieu- 
tenant abandoned the ship in a dinghy 


sensed from 


for a quick row across comparatively 
Wilderness which 
full steam 
Ihe Wilder- 
throttle fo1 


smooth waters to the 


was standing nearby undet 
and with anchors aweigh. 
full 


an estimated dis- 
Fisher 


ness steamed ahead at 
approximately | hour 
tance of 12 to 15 miles from Fort 
and the triple-ignited charge aboard the 
Louisiana. 
All hands 


boats peered anxiously in the direction 
of the expected big blast that had been 


aboard the escorting gun- 


2 
1p 


timed to explode at 1:20 a.m.  lension 
rose as the time for the explosion came, 
then went. 


Finally, at 1:40 a.m., the night was rent 


Phe night remained quiet. 


towering column of red 
later by the 


with a great, 


flame. followed moments 


heavy boom of the exploding cargo of 
black powder. 
The Wilderness 


ordered the escort fleet to proceed at full 


Commander of the 


speed to the fort to investigate the results 
All ex- 


pected to see disastrous effects. In the 


of the biggest blast of the war. 


early morning gloom, it was impossible 
to discern details, even with binoculars. 


\s the ships neared the fort, it appeared 
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Fort Fisher—The Last Bombardment 


that the installation had been totally 
obliterated. 

[hen lights were seen flickering and 
moving about. Finally the outlines of 
old Fort Fisher were visible in the faint 
eray light. Consternation ruled on the 
bridges of the little flotilla as the fact 
became increasingly apparent—the fort 
was completely devoid of any visible 
damage. The big blast had been a total 
bust. 

Ihe abortive effort fort 
out of the ground with questionable ex- 
plosive effects of black powder was veri- 
fed later, for Colonel Lamb, Com- 
mander of Fort Fisher, wrote in the log 
for that day the following significant 
note: “December 24, 1864. A blockader 
got aground near the fort, set fire to her- 
self and blew up.” After the fortifica- 
vielded to unrelenting bombard- 
ment | month later, Colonel Lamb said 
that he that on the night in 
question a ship did explode somewhere 
off the installation and the noise awak- 


Ihe 300 yards in the grand 


to blow the 


tion 


recalled 


ened him. 
plan were too much. 

In Wilmington, some 20 miles north, 
newspapers carried the story of a giant 
explosion that occurred at, or near, the 
fort and that caused some inconsequen 
tial damage to residential windows and 
With the vagaries of the night 
Fayetteville, 90 miles northwest, 
reported a heavy sound of an explosion. 

Ihe Men in Blue didn’t know that 
black powders are deflagrating or “low” 
explosives, different both in composition 
and properties from detonating or 
“high” explosives, such as the dynamites. 


walls. 
wind, 


[hey burn progressively over a relatively 


comparison with 
N ot-too-well-in- 
much 


sustained period in 

detonating explosives. 
formed men had expected too 
from mere black powder placed too far 
away from the fort and unconfined. Be- 
cause of the somewhat abortive nature of 
the whole project, plus the fact that 
General Butler, instigator of the scheme, 
was not in very high esteem with his 
cohorts, the incident dubbed 
“Butler's Folly” by the men of the fleet. 


Was soon 


Sec. Gideon Wells—'"'l told you so." 





France's First 


LPG Tanker— 


Roger Salem and Pau! Amatlric 





© AN American the French vessel 

Cap Carbon may appear to sail an 

exotic itinerary. Since she went 
into operation in 1954 the trim white 
and gray ship has completed some 200 
voyages to the African and Mediter- 
ranean ports of Arzew, Algeria; Fedala, 
Morocco; Dakar, Senegal; and Aspretto, 
Corsica. Though her route smacks with 
the intrigue of faraway places, the vessel 
is actually a highly practical and _ busi- 
nesslike one. She is a liquefied-petro- 
leum-gas tanker—the first in the French 
maritime fleet—and she visits these ports 
because they have LPG bottling and 
receiving plants. 

Cap Carbon (named for a cape that 
juts out near Arzew) is owned by a 
French company, the Societe Anonyme 
de Gerance et d’Armement (SAGA), 
Except for the LPG storage and handling 
designed by the 
Amsterdamsche Droog- 


facilities, which were 


Dutch concern of 
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IN PORT “Cap Carbon” tied up by 
a tug while in a Mediterranean harbor. 
In this view can be seen the starboard 
row of seven LPG tanks; an identical 
row runs along the vessel’s port side. 


dok Maats« happy, the ship was created 
by SAGA services gas 
plants of another French company, the 
Societe SARGAL. 

A vessel of the single-bridge type, Cap 
Carbon has a forecastle and poop and a 
hull divided into seven completely air- 
tight There is a front 
peak, forehold, an aft 
hold, a fuel compartment, an 
engine room, and a rear peak. The ship 
was constructed under special surveil. 
lance of the Veritas Organization, an 
international inspection concern, and 
fully authorized to carry her gas cargo 
to any climate. 


engineers. She 


compartments. 
a deep tank, a 


storage 


These are the ship's major specifica- 


tions: 


210 feet 3 inches 
32 feet 10 inches 
14 feet 9 inches 
12 feet 9 inches 

2542 cubic feet 

(19,020 U. S. gal.) 

29,307 cubic feet 


Over-all length 

Beam 

Depth molded 

Maximum draft 

Capacity of fuel 
tanks 

Capacity of LPG 
tanks 


Operating speed 12 knots 


Pressurization of the LPG is carried 
out by two Ingersoll-Rand 61/,x9 ES-| 
compressors mounted in a compressot 
and pump compartment in the front 
peak. Handling either propane or bu 
tane, these 90-cfm units operate at an 
intake pressure of 37 to 45 psia. Dis 
pressure is 92.5 psia for butane 
Compresso1 


charge 
and 300 psia for propane. 
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horsepower ranges from 17 to 52 and 
the compressors are driven by 60-hp elec- 
tric motors that run at 1450 rpm. Mov- 
ing the gas during loading and unload- 
ing is the work of a pump that can com 
plete either job in 8 hours. Piping and 
pumps under fitted with 
safety valves connected to a special col- 


pressure are 


lector neal the top ol ihe 


emerging 
foremast. 

[he fourteen LPG tanks aboard Cap 
Carbon are placed vertically in the hold 
in two rows of seven (the forehold has 
six, the aft hold, eight) and protrude 
several feet through the main deck. The 
tanks are fitted with automatic excess- 
flow valves while two gauge valves allow 
adjustment of gas flow, depending on the 
tvpe and temperature of gas being trans- 
ported. \ catwalk tanks 
allows passage between fore and aft parts 


above the 


of the vessel. 

Cap Carbon is powered by a 4-stroke, 
1000-hp turbocharged Duetz diesel run- 
ning at 380 rpm. Electrical power comes 
from three generating sets: on each a 
108-hp diesel engine drives a 60-kw gen 
furnish 110-v current. Lhe 
generators supply power to all auxiliary 


erator to 


electrical equipment, much of which is 
used during the loading and off-loading 
operations. There are no. electrical 
motors or other apparatus in the com- 
pressor and pump compartment, instead, 
these machines are driven by motors 
located in an isolated pressurized room 
just ahead. Long shafts run through the 
bulkhead to the compressors and pumps. 
The pumps are driven directly and the 


compressors are helt-driven. 
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Pumping equipment on the craft in- 
water circulation unit, a 
lubricating pump, and a soft water cir- 
culating pump, all driven by the main 
engine: an electrically driven lubricating 
stand-by pump: an electric fuel-transtfe1 


cludes a sea 


pump; an electri pump for use in the 


holds: and two more electrically powered 
units for ballast, general service and fire 
hiehting. 

Ventilation has received special atten- 
tion. In holds and in the compressor 
and pump room there is constant venti- 
lation, independent from that in other 
parts of the ship. Any gas leak is im- 
mediately detected by an automatic 
sensing instrument that is monitored on 
the bridge. Should there be a leak, an 
alarm sounds and lights flash to indicate 
the location. The sensing and alarm 
devices are built primarily of copper to 
avoid producing sparks. 

In the bridge aft are the wheel house, 
navigator’s and lookouts’ working areas 
and a dispensary. Two 22-man life 
boats and a dinghy are suspended above 

deck. On the first deck 
the captain’s compartment 
and chiel 


the weather 
below § are 
and ofhice, and the ofhcers’ 
technicians’ individual accommodations. 
Comfortable crew quarters, designed to 
international conventions, are on the 
next lower deck. No than two 


men are assigned to one room and some 


more 


There is also a sizable 
of carbon di- 

The en- 
The ship 


have only one. 
compartment for 
oxide bottles for fire fighting. 


gine room is the next level. 


storage 


has an electric windlass, a 1.5-ton cap- 


stan, and an electro-hydraulic steering 


COMPRESSORS Safety dictated 
much of “Cap Carbon’s” design. The 
two compressors outlined in black in 
this plan of the ship’s bow are in an 
isolated compartment. Driving motors 
for these units, also silhouetted. 
are up ahead in another separate room. 


gear having double-ended rams powered 
by two variable-delivery hydraulic 
pumps. 

The expanding sales of butane and 
propane has lead SAGA to oraer a new 
vessel for LPG transport. Named Cap 
Ferrat (after another cape near Arzew), 
it will be built entirely in France and is 
currently under construction at _ Bor- 
deaux by Les Forges et Chantiers de la 
Gironde. The new vessel will have a 
higher capacity than Cap Carbon and 
will be driven by a 1250-hp engine. 
Length will be 217 feet 9 inches and 
beam, 37 feet 5 inches. ‘Three 76-kva 
generating sets will supply electrical 
power. Its fourteen LPG tanks will 
stand 27 feet 7 inches tall and have a 
diameter of 15 feet i inch. Total ca- 
pacity will be 54,7301/, cubic feet, and 
will allow the ship to load up to 750 
tons of butane and propane. Gas pres- 
sure will come from two Ingersoll-Rand 
71/,x9 ESH compressors, newly designed 
units with higher performance than 
those on Cap Carbon. They will run 
at 450 rpm and have a piston displace- 
ment of 185 cfm. Delivery will be 140 
cfm at an intake pressure of 43 psig and 
a discharge of 215 psig. Each unit will 
be driven by an explosion-proof 75-hp 
motor running at 1450 rpm. 





lakes are 
causing concern to the 
public health authori- 
Small water bod- 

ies that bubbled 
pleasantly now have lost their freshness 
and The fish and 
aquatic plants have disappeared. Once 
an excellent 


In Sweden 
Artificial 
Respiration 
For Lakes ties. 
once 
cannot breathe. 
water, 
many lakes have turned dirty, gray and 


source of domestic 
Ihe reason is that handmaiden 
pollution. The public 
health officials have set out on a project 


lifeless. 


to industry. 


to help the lakes help themselves to 
breathe again. The program began last 
summer at Langsjon, a small lake that 
had stagnant. The 
oxygen content of the water was 0 per- 
cent 


become dissolved 
(water with an oxygen content of 
less than about 17 percent cannot sup- 
port fish or plant life). An expert was 
called in and he suggested compressed 
air as a purifier. The air was introduced 
into the lake through a perforated plastic 
hose 546 vards long, laid on the lake 
An 8- to 10-hp 
compressor supplied the air. After less 
than 3 weeks the oxygen content had 
risen to 57 percent and new vegetation 
had begun to appear. When the trials 
began there had been a difference of 
12° C in temperature between the sur- 
lace water and the water at the bottom. 
In 3 weeks the bubbling system had 
brought the two temperatures together. 
the 1959-60 
winter but began again last spring. The 
the 
system will reportedly be tried on many 
of the country’s suffocating lakes. The 
compressed air expert has noted that the 


floor from a row boat. 


( Jperations stopped for 


results have been so successful that 


method is most useful in solving acute 
problems of pollution, especially if the 
installation of an efficient purification 
plant follows the bubbling operation. 
Water, incidentally, is not actually oxv- 
the air released the 
the turbulence 
Waves pick 


up the oxygen from the atmosphere—the 


venated by from 


underwter line. but by 


the compressed air creates. 


system 1s actually a large aerating device, 
like the Dp 
aquarium on a grand scale. Like most 
tamperings with nature the 
dumping of the refuse that polluted the 
lakes in the first place), the bubbling idea 
When che sour 
water from the bottom is gurgled to the 


much one in a guppy lover's 


(such as 


is not all to the food. 


That 


top it may release hydrogen sulphide. 
Though the lakefront cottaze owners 
may look kindly on the prospect of then 
lake being revived by this sort of arti- 
don't 


ficial respiration, they probably 


appreciate the rotten-egg smell. 
x * *® 


The eight millionth 
visitor was taken on a 
euided tour of Hoover 
Dam conducted 
trips through this pio- 
neer reclamation multipurpose project 
were inaugurated in 1937. Boulder 
Canyon project manager L. J. Hudlow, 
Dam for the 
ereeted the 
the 
Cofn- 


Hoover Dam's 
Latest 
Million 


since 


who supervises Hoover 
Bureau of Reclamation, 
visitor at the ticket 
726-foot-high concrete 
ducted him on a special tour of the 
world-famous structure. State and local 
officials commemorated the visitor mile- 
stone in a brief ceremony atop the dam. 

A record total of 472,639 persons took 
the tour through the Dam last vear to 
exceed the previous high set in 1957 by 
11.645. Besides those touring the dam, 
additional millions have crossed the top 
to visit other attractions in the Lake 
Mead National Recreation Area. The 
area, encompassing Hoover and Davis 
dams and their reservoirs, is second only 
to the Blue Ridge Parkway (Virginia) 
in tourist attraction. 


window atop 


dam and 


x * * 


Research Founda- 
the Illinois Insti- 
tute of Technology, unde 
an Atomic Energy Commis- 


\rmoul 
Graphite tion of 
Process 
Speeded 

sion contract, has devel- 
oped a process that substantially reduces 
the time and of making molded 
graphite. Graphite ts of particular in- 
terest to the AEC because of its good 
nuclear engineering properties, such as 


cost 


low thermal neutron absorption, good 
thermal conductivity, high thermal shock 
resistance and great strength at tempera- 
tures of 3000° F and Molded 
graphite is used as a moderator, for ex- 
ample, in the Hanford production reac- 


above. 


tors, and in various power and research 
reactors. Its use is being considered in 


fuel elements for gas-cooled reactors. In 


addition, graphite has a variety of non 
nuclear applications. 

In conventional graphite manutactur- 
ing, a carbon-containing material such as 
petroleum coke is mixed with a binder 
such as coal tar pitch. A binder is used 
to tie or bind the carbon particles to- 
gether during heating. ‘The mixture is 
molded and requires support while being 
heated to temperatures as high as 2700 
F to burn out the noncarbon materials 
that is, carbonization. After cooling, the 
resultant carbon is reheated to appioxt- 
mately 5000° F, causing the carbon to 
crystallize into graphite. 

In the Armour process, the carboniza- 
tion and graphitization steps are com 
bined into a single heating and cooling 
cycle. A synthetic binder, furfuryl al- 
cohol, is combined with petroleum coke 
and heated directly to the graphitization 
temperature without intermediate cool. 
Carbonization takes place during 
This tech- 


ing. 
the early stages of heating. 
nique is possible because furfuryl alcohol 
\ body fabricated with 
require support 


is thermosetting. 
this binder 
during the carbonization phase as does 
binders, 


does not 


a body utilizing conventional 
which tend to liquefy at high tempera 
tures. This eliminates the necessity for 
cooling and removing the specimen fol- 
lowing carbonization. The ARF single- 
cycle process cuts the time necessary fo1 
making laboratory graphite specimens of 
comparable size from nearly 2 weeks to 
approximately 2 hours. 


x * * 
\Mlachinerv is in motion to 
stimulate meteorological re 
the U. S. [his 
been re- 


U.S. 
Weather 
Research 


search in 
field 


varded by 


has long 
scientists as a 
neglected one, and 4 years ago this fact 
resulted in the establishment of a special 
the National Academy of 


29 vears the 


committee in 

Sciences. Fo. scientists 
looked into the area of forgotten study. 
Their turned the Na 
tional Science Foundation, recommended 
that meteorological research be expanded 
in universities and that a $50 million 
National Institute of Meteorological Re 
[he report was then 


report, over to 


search be created. 
given to a group called the 
(This is a nongovern- 


\ssociated 
Universities, Inc. 
mental group originally formed by sev- 
eral Eastern universities to operate the 
Brookhaven National Laboratory, Up- 
ton, Long Island, N. Y. The Academy 
is also nongcvernmental.) After a year's 
study the university group seconded the 
suggestion for the large research center. 
The Foundation, 
up a large facility initially, but a smaller 
one that can grow as research continues 
It has given the center $500,000 and 
named as head, Dr. Walter Orr Roberts, 
director of the observa 
tory of the University of Colorado. Dr. 


however. has not set 


high altitude 
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Roberts, a New Englander who moved 
to the 11,000-foot heights of Colorado’s 
Fremont Pass early in his career to 
study the sun’s outer gaseous corona, is 
proceeding slowly and prudently with 
his new job. He has said that he will 
consider progress is going well if, after 
a year, he has gathered a dozen or so 
creative scientific minds to serve as a 
nucleus for his group. ‘These scientists, 
he feels, will help guide and set the pace 
for the upheaval he foresees in meteor- 
ological research. 


xk * 


While earth people are 
busy hurling sundry sat- 
ellites into orbit about 
earth, an earthling radio 
astronomer has _ postu- 
lated that perhaps other worlds have 
done the same thing. The “foreign” 
satellites would constitute an attempt to 
contact our civilization. This imagina- 
tive bit of conjecture has been offered 
by Dr. R. N. Bracewell, a professor in 
electrical engineering at Stanford Uni- 
versity and a leading radio astronomer. 
This science uses radio antennas instead 
of optical instruments to learn about 
the universe. Radio-energy transmis- 
sions from outer space are received and 
examined to see what can be discovered 


One 
Among 
A Thousand? 


about the celestial bodies that originated 
them. Dr. Bracewell has gone a step 
beyond the astronomers who speculate 
that there almost certainly are other in- 
telligent beings elsewhere in the uni- 
verse. He thinks it possible that these 
peoples have long ago established con- 
tact among themselves within our galaxy. 
At Stanford a long-term, methodical 
project has been instituted to see if proof 
for this idea can be found. Sixteen 10- 
foot diameter dish-shaped radio antennas 
fill a section of the university campus. 
They sweep the sky in unison, waiting to 
hear signals that other beings may have 
transmitted. The professor, a young but 
respected member of his discipline, be- 
lieves that other civilizations wouldn't 
transmit such beams directly, but would 
spray satellites into orbit around bodies 
that they think might be inhabited (such 
as earth). He suggests that, say, 1000 
satellites would be launched around the 
1000 nearest stars thought to be possible 
of supporting life. This method would 
be much more efficient and would give 
a much better chance of making contact 
than simply beaming signals directly. 
Such a satellite would orbit quietly until 
it heard a radio signal from the star it 
circled (the star's civilization might have 
evolved during the long wait). Then 
the satellite would reply on the same 
frequency, giving a message that any in- 
telligent being could decipher with a 


little thought. Dr. Bracewell’s ideas 
were set forth earlier this year in an issue 
of Nature, the British science periodical. 
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Canada’s second buffalo 
(bison) hunt in 67 years 
is taking place north of 
Fort Smith in the North- 
west ‘Territories. Last 
year's was the first permitted by authori- 
ties since 1893. Only 30 licenses were 
issued, and every hunter got his buffalo. 
This year, there were 100 licenses, and 
while guarantees are unheard of in big- 
game hunting, any party spending 7 
days without reasonable shots will have 
the cost of the license refunded. Li- 
censes cost $200 for nonresidents of Can- 
ada, $50 for residents. The season be- 
gan on September | and extends through 
November. However, because of the 
uncertainty of weather conditions in 
November, the season may actually be 
considered to last just 2 months. Each 
hunter is allowed one buffalo, and rifles 
not lighter than a 30.06, with not less 
than 2500 foot-pounds of energy at the 
muzzle are required. Meat-cutting and 
freezing facilities are available at Fort 
Smith—and should the hunter want his 
buffalo head mounted, arrangements can 
be made at Edmonton for $150. 


Canadian 
Buffalo 
Hunt 





“Playing Chess in A Dream” 


IN ABOUT 60 years of the U. S. Navy's 
submarine history, the craft has de- 
veloped from a frail limited vessel to a 
highly mobile weapon. Experts have 
indicated that future wars will be car- 
ried on in outer space and “inner space,” 
the atomic submarine in the _ latter. 
The Navy Department hopes to have a 
complete nuclear task force well under- 


ene amenlle0 
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way by 1964. Certainly its core will be 
the atomic submarines, the first 33 of 
which are silhouetted below. 

The first submarine acquired by the 
U. S. Navy was the Holland, in 1900. 
Her crew totaled seven, she was 54 feet 
long. First World War submarines had 
grown to 135 feet, were powered by 
diesel engines and had crews of about 
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10. There was little change in the sub- 
marine of the Second World War, al- 
though the length increased to approxi- 
mately 270 feet. 

From the time the first atomic sub- 
marine, the Nautilus, was launched in 
1954, there has been considerable prog- 
ress. Ihe Triton, for example, is eight 
times as long as the Holland was, and 
her crew is 183. 

Another milestone in the Navy 
been Skipjack—the sixth atomic vessel. 
It combines a nuclear propulsion plant 
with the streamlined Albacore hull. 

Commander James F. Calvert of the 
Skate says of the atomic underwater 
craft, “It’s like playing chess in a dream 
—with all queens to start with.” He 
was referring to the swift submerged fleet 
of ships that don’t have to recharge bat- 
teries or fight surface conditions. ‘Their 
fuel supply is so far superior to conven- 
tional submarines, there is scarcely a 
comparison. The Nautilus, for example, 
burned out her second core after having 
traveled 93,000 miles. She holds an im- 
portant position in shipbuilding history, 
but she is important not so much as a 
fleet ship as a_ floating laboratory. 

we'll see what else she can teach 
us,” says Rear Admiral Ralph K. James. 
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THESE STEEL CELLS, FILLED WITH ROCK, FORM PART OF A 4000-FOOT COFFERDAM TO SEAL OFF THE WATERS 


N IHE north shore of the St. 

Lawrence River’s widely diver- 

gent mouth lies the new town of 
Port Cartier. Here iron ore brought 
down by railroad from Lac Jeannine, the 
site of the mine, will be loaded to ore 
vessels and shipped to mills throughout 
the world. About 2000 persons will live 
in Port Cartier when Quebec Cartier 
Mining is in production. 

Ihe town’s location on the shore is 
exposed. High seas wash the coast and 
winds blow in from the North 
Atlantic. Such waters make for difficult 
docking of ore carriers. Since there was 
no satisfactory natural harbor, Quebec 
Cartier Mining decided to chisel one out 
of the solid rock shoreline. 

The excavation requires the blasting of 
almost 7,000,000 cubic yards of stone 
from a rectangular basin 2500 feet long, 


angry 
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150 feet wide and in some places 90 feet 
below the existing surface. An entrance 
canal, 500 feet wide and 1000 feet long, 
is being hacked 
When flooded on completion of the 
work, the harbor will have 50 feet of 
water at low tide, enough for the largest 


out toward the sea. 


of ore carriers. 

One of the main undertakings at the 
harbor was the construction of a 4000 
foot cofferdam to close off the sea so that 
work could proceed in the dry. Steel 
sheet-pile cells made up 1200 feet of the 
cofferdam, the remainder consisting of 
rock fill with a steel-pile seal. When the 
harbor is completed, all of the dam will 
be removed with the exception of the 
steel cells; these will be left intact as 
protection for the harbor entrance. Un- 
ruly waters gave workers trouble placing 
the cofferdam. ‘To protect their efforts 


they placed about a million cubic yards 
of rock from the harbor excavation as an 
outer wall. About half of this second- 
ary wall will remain indefinitely. 

From the beginning, the contractor 
used ammonium nitrate in various forms 
as a blasting agent. When Hydromex 
became available packed in plastic bags, 
the contractor switched to that explosive 
to get better fragmentation and better 
results in watery conditions. Altogether 
about 7,000,000 pounds of explosives will 
be used in the harbor excavation. 

Drilling on the harbor started in three 
The first went 
feet, in 


directions using two lifts. 
down to elevation ~-13 
places a total depth of 45 feet of rock. 
Drill patterns have varied widely during 
the course of the harbor project, largely 
because, as project manager Charles 
Dauban put it, the job has been a series 


some 
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Rises PART Il, QUEBEC CARTIER MINING COMPANY 


ot. Lawrence Editor's Note— 


THIS 1s the second of three articles dealing with 

me Quebec Cartier Mining Company’s development of its 
iron ore fields in the Labrador Trough, in rugged 
eastern Quebec and Labrador. “Hewing an Iron Mine 
Out of the Wilderness,” in our September issue, told 
about the:job of preparing the mine for operation. 
This month’s story deals with the construction of the 
port at Port Cartier on the St. Lawrence, some 146 
miles south of the mine. The third and concluding 
article will explain the challenging task of building a 
railroad to link the two. 


DEBRIS FLIES SKYWARD FROM BLASTS AT PORT CARTIER HARBOR. 


FROM WORKINGS AT PORT CARTIER. 


of trials from the very beginning. 

A Drillmaster rig was brought in from 
a Cuban job in September 1959 to as- 
sure the operation would keep up with 
the tight schedule. At first it was hoped 
that careful line-hole drilling would give 
a smooth rock fall for the harbor face. 
But seamy, badly jointed rock structure 
dashed this idea. Instead, a steel sheet- 
piling face backed with concrete will 
be used. 

Along with the task of carving out the 
harbor, construction is progressing on 
covered ore-storage facilities, diesel main- 
tenance shops, and loading facilities 
for 6370 long tons per hour. 

An interesting sidelight to the ore- 
handling equipment is that mine cars 
will be dumped at the harbor without 
being uncoupled. A_ special swivel 
coupler will make this possible. 
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QUEBEC CARTIER MINING COMPANY 


A shovel scoops 

muck into trucks as 
work on the harbor con- 
tinues. Atop bank in 
background stands a 
facility for loading ore 
to vessels. 


Deep, dished out portion 
of harbor excavation is 
well shown in this 

picture. The finished port 
will have 50 feet of 

water at low tide, 
sufficient for largest 

of ore vessels. 


Another view of excavation 
work is given here. 

The harbor is being carved out 
in two lifts. In some places 

90 feet of rock 

must be removed. 
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HDPTORIAL 


OING down to the sea in ships is many boy's 

dream of the life adventurous. Indecd, an 

ocean voyage remains the dream of many 
men who never quite realized boyhood aspirations. 
Scientific enquiry is now making the exploration of 
the sea, and the wondrous variety of things it con- 
tains, an adventure in engineering and science. 

Ihe seas make up seven-tenths of the earth’s sur- 
face, and oceanographers, looking at recent vast 
expenditures for scientific research into outer space, 
remark that we now know more about the moon's 
hidden side than we do about the oceans’ floors. 
What’s in the ocean that makes it of such interest 
today? Food, certainly. Scientists feel that there is 
more than ample food in the seas to support earth’s 
hungry millions at far better than the bare sub- 
sistence level at which so many now exist. Minerals 
too are in the sea. One oceanographer estimates 
that there are at least $500,000 worth in | square mile 
of the ocean's floor. They figure that one might be 
able to glean some 6000 tons of manganese, 4000 tons 
of iron and 125 tons of nickel, copper and cobalt 
from the sediments of a square mile of bottom. 

Oil fields, far under the sea, are even now being 
tapped and estimates indicate that all the world’s 
present oil fields are small in comparison to what 
lies under the sea if we can only get to it. Even 
mines extending out from shore-based shafts are 
winning rich treasures from beneath the sea, but 
these are nothing as compared to the potential ore 
values if man could reach them. Even the oceans’ 
waters are rich potential sources of minerals. Just as 
an example, some scientists guess that there is as 
much as 25 tons of gold in a cubic mile of sea water. 
And, of course, there is the water of the sea itself. 
We desperately need water in some sections of the 
world. A great deal of devoted effort is going into 
the ways and means of deriving a low-cost fresh water 
supply from the saline seas. 


Maiirary defense also has stimulated a great 
deal of the current research into the seas, for their 
superiority as hiding places for fast-moving submers- 
ible missile bases is readily apparent. Meteorology 
experts believe that most of the world’s weather is 
born over ocean areas and that oceanic currents often 
play a deciding role in where that weather goes and 
what it is. Besides being of importance to military 
men, weather, of course, affects all of us and all 
businesses in one way or another. 

Much of current work in the oceans on the part 
of the United States comes under the jurisdiction of 
the U. S. Navy which is spending just under half of 
the more than $100 million being spent on oceano- 
graphic research. Such Cabinet departments as 
Health, Education & Welfare, Commerce and In- 
terior, and bureaus as the AEC and the National 





The Seas 


Science Foundation also are getting a lot of the 
Federal dollars marked for sea research. 


Goinc down to the sea in ships used to be an 
arduous manual task. Today, we find that machines 
are increasingly taking the hard labor out of things 
nautical and altering in many respects not only re- 
search projects at sea, but commercial ventures as 
well. Compressed air is at work in all of these 
machines. This issue of Compressed Atr Magazine 
is almost entirely devoted to projects and business 
connected with the sea. On the cover appears an 
artist's sketch of Captain Nemo’s Nautilus, a 20,000- 
league voyager beneath the sea. Air power on to- 
day's submarines, that outdo the Jules Verne creation 
in every respect, is most important. It blows tanks, 
keeps crews alive, fires missiles and, on some, con- 
trols their movements. 

In the lead article, one of the world’s greatest ship- 
yards is described and the uses to which it puts com- 
pressed air power are detailed. The surface craft 
and submersibles built by the yard all have called for 
a lot of compressed air power. A special vessel has 
been built in France for hauling liquefied petroleum 
gases. Special LPG compressors make it feasible and 
are described in another story. 

In the wilds of Canada, a rich iron ore field is 
being opened up. The seas are the best way of get- 
ting the ore to market, but no natural harbor ex- 
isted within economic range of the new development. 
Compressed air powered rock drills are chewing out 
a harbor for the largest ore boats afloat. The berth- 
ing facilities will enable the rich potential of the 
region to be fully realized. The role of compressed 
air when disaster strikes at sea is covered in a review 
of a book on marine salvage operations. In recent 
months, articles have also discussed the use of com- 
pressed air in keeping ship channels free of ice, in 
directing and trapping fish for commercial fishermen 
and even in powering and supporting craft that 
hover just over the surface of the sea. 

The seas, it often has been said, are the last fron- 
tiers of physical exploration on earth. It is obvious 
that compressed air will play an important role in 
that exploration, for man is an air breathing animal 
and must pack his air supply with him when he goes 
under water. His exploratory undersea craft will be 
built with the aid of air powered tools. Samples of 
ocean bottoms will be obtained with air powered 
core drills, and the power of pneumatics may be 
used in manipulators that will enable him to pick 
up samples of the floor at great depths. Pneumatic 
tools will work efficiently under water when man gets 
to the stage of building structures at great depths and 
when he gets into trouble, as he almost certainly 
will, it will be in many cases the power of com- 
pressed air that will help him out of difficulty. 





HAT the common cold is to med- 

icine, carelessness is to industry. 
Both ills are everywhere, but difficult 
to combat. Both are elusive and nor- 
mally umspectacular, but in the long 
run, costly. 

One form of carelessness in industry 
is negligent use of hose, whether the 
line passes air or other gases, steam, wa- 
ter, hydraulic fluid, or whatever. Lack- 
adaisical hose handling can be danger- 
ous as well as stupidly harmful to the 
lines. Such carelessness can be dealt with 
by giving personnel stern lectures and 
dire warnings, but these are humorless 
if not dull. They attract little attention. 

In an attempt to shed mirthful but 
meaningful light on the foolhardiness of 
careless hose handling, Dayton Industrial 
Products Company, a _ concern that 
manufactures a full line of hose and 
fittings, has issued a group of whimsical 


drawings. Accompanying the drawings 
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for 


Harming Hose 


eight short cuts 


to fluid-line destruction 


are hints that, if heeded, will surely spell 
ruin to industrial hose. What the com- 
pany is trying to advise, of course, is 
just the opposite of what the hints say. 

Here they are. The drawings above 
correspond to the numbered hints. 

1. Select the wrong hose for the job. 
Do this and you won't have to use the 
hose very long because chances are it— 
or you—won't last long. 

2. Bend the hose sharply to make 
it loose. ‘This helps destroy the rein- 
forcement member and makes the hose 
easier to handle. Don’t let leaks and 
blowouts rattle you; you can always buy 
more hose. 

3. Yank and jerk the hose, especially 
if it is hung on a piece of machinery or 
is kinked. Flatten it by driving over it. 
This will make it more pliable. 

4. Exceed recommended working pres- 


sure. You can push more through the 
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hose, and stretch your luck while stretch- 
ing Capacity. 

5. Drag the hose over rough surfaces 
and sharp rocks. Soon it will become air 
conditioned. 

6. Stick the free ends in dirt to stop 
flow, and forget to check and clean the 
fittings. It will help to douse the cou- 
plings in oil and grease, rather than the 
soap and water the manufacturer recom- 
mends for cleaning. 

7. Avoid cleaning and draining hose 
after use. If it becomes clogged, insert 
sticks and sharp objects to remove the 
foreign matter. If the hose protests, 
batter it with a sledge hammer. This 
is a sure way to loosen the clogged debris. 

8. Storage ts no problem. Just drop 
the hose after use. Do not put it in a 
cool dry place away from sunlight, acid 
fumes or oil. Avoid hose reels or racks 
—hang it on sharp nails or hooks for 
they will hold the hose more firmly. 
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Saving With 


Air Power 


Lives 


I SUMMER’S end a shark bit a 
Dinan man bathing in the Atlantic 
Ocean at Sea Girt, N. J., and set off a 
chain reaction of anti-shark activity. 
Along the busy New Jersey and Long 
Island beaches, eyes looked to the water 
to spot the characteristic dorsal fin that 
heralds the fish’s presence. For a while 
swimmers were either kept out of the 
water completely or allowed to venture 
only a few feet into the surf. Lifeguards 
whose weapons normally consisted of 
shrill whistles and a pair of sharp eyes, 
climbed into their boats and cradled 
rifles in their grasp. The Coast Guard 
patrolled the shallows, likewise with fire- 
arms poised to dispatch sharks. 

Meanwhile a less conventional method 
of controlling pescine predators went 


into play. Bubble curtains were devised 


Relics 


PART of the seventeenth century 
Ai: being salvaged from Stockholm 
harbor. The work is being done on the 
Vasa, a major discussion of which ap- 
peared in our November 1959 issue. 
Since then, much more has taken place 
in that northern country—most of it de- 
pendent on compressed air in a variety of 
forms from subaqueous tunnelling to 
diving. 

The initial sailing of this man-of-war 
took a few hours; the salvage operations 
have required more than 3 centuries. 
Along with a court-martial, saving. the 
ship and her stores began a few days 
after she capsized. Neithér wefe sue 
cessful. Periodically since then salvage 
operations have been undertaken, but it 
was fot until the hull was relocated in 
1956 that genuine interest was revived. 
Diving operations ensued. The hull was 
found to be remarkably preserved. It 
was decided to raise as much of her as 
possible, in doing so, to strain the sur- 
rounding mud to save all possible arti- 
facts, war stores, cannon, carvings and 
the like. The result has been a remark- 
able treasure flood for archaeologists, 
artists, historians and naval war enthu- 
Siasts. 

More than 800 items have been saved 
so far. These present a clear folk art 
reconstruction of the period, for the 
Vasa was heavily decorated. The carv- 
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to keep the sharks from entering the 
swimming areas. Fish normally avoid 
passing through such veils of bubbles 
(‘Air Angling,” Compressed Atr Maga- 
zine, June 1960). One such curtain was 
installed at the scene of the crime at Sea 
Girt and is shown at right being strung 
between two jetties near the point where 
the swimmer was attacked. Before being 
put into the ocean, the compressed air 
fence was first tested on 60 sharks at 
the Asbury Park (N. J.) Sea Circus, an 
oceanarium. Of the 60 sharks faced with 
the bubbles, only one swam through, de- 
scribed as an irrascible fellow. 

Besides being harmless to swimmers 
encountering the bubbles, the shark 
fence is easily installed and appears to 
be quite effective: a case of saving lives 
with air power. 


ings—some didactic and moralizing, some 
bizarre and grotesque, others of classical 
lines—reflect the architecture and society 
of the seventeenth century. 

To men of technology, the Vasa is 
more than mere relic recovery. It is, 
for example, a practical training ground 
for new methods of metallurgical anal- 
ysis, diving and salvage techniques, and 
chemical preservation. 

This was true in the 1660’s when AI- 
brecht von Treileben went to work with 
1 diving bell and managed to raise 53 
of the 64 cannon abroad the Vasa. To- 
day the cannon are of special interest to 
men like Dr. Einar Mattsson, corrosion 
metallurgist of Ab Svenska Metallverken, 
who analyzed the guns salvaged and 
compared them with retrieved guns cast 
in 1535 for the warship Rirksnyckein, 
which also rested at the bottomi of the 
sea’ near Stockholm, Both ships’ can- 
non are of gunmetal, once highly fav- 
ored, although expensive, for it. com- 
bined qualities of mild steel and resist- 
ance to sea water. In one Riksnyckeln 
gun (copper, 87.8; tin, 7.6; lead, 2.6; 
the balance being of zine, silver and 
gold), vague dendrites were present; the 
cannon of the Vasa (copper, 84.5; tin, 
13.9; the balance of lead) had none. 
(Gun-metal castings of our time have 
marked dendritic structure.) Therefore 
the Vasa’s guns may have been subjected 
to a type of annealing. Interestingly in 
support of the value of gunmetal to 
engineers and technicians, the corrosive 
attack has yielded a bright green patina. 
However, the rate of corrosion has been 
less than 0.0002 inch per year. 
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Wide World Photo 


This season of work on the Vasa, which 
resumed May 3 after a winter halt, has 
meant much to the Swedish Navy too. 
It has provided a practical training 
ground for frogmen and navy divers. 
No longer is the platform-and-bell con- 
traption of von Treileben required. 
These rapidly developing salvage experts 
have raised the hundreds of objects with 
relatively little difficulty and, more im- 
portant, with very little damage to the 
Vasa herself. 

For chemists, the ship’s artifacts are 
a means of testing and perfecting new 
methods of preservation. At first a 
quick polyethylene glycol method of con- 
serving the wood was used. Unfortu- 
nately, as a result of the underwater con- 
dition in which the relics have been pre- 
served, this system caused the outer layer 
of wood to peel. A new Jengthy method 
is berge used now. The objects are 
cleaned..and immersed in a- 30-percent 
glycol. solution with the addition of 
pentachlorphenol of sodium, an anti- 
rot chemical. After 30 days the objects 
are immersed in a 100-percent polythene 
glycol solution. Then they are encased 
in plastic with a small opening to allow 
for slow drying. ‘Tests are made regu- 
larly to assure the correct amount of 
humidity. 

Work on the Vasa is coming to a halt 
for the 1960-61 winter. It will resume in 
the spring when technicians hope that 
the man-of-war will be raised above 
the surface. Concurrently plans are 
proceeding to erect a museum about 
her and her treasures that have been 
saved with air power. 
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Tr E drawing above shows an air-cush- 
ioned vibratory finishing machine. Its 
suspension system has long been used 


successfully on buses ard trucks. Now 
it has been adapted after 12 years of re- 
search by Pangborn Corporation. 

Four rubber air cushions (Fig. 2) are 
mounted above the vibrating platform, 
and four are mounted below it. They 
are pneumatically interconnected, or 
manifolded, and the air pressures are 
read at an operator's panel (not shown 


“— 


here). Varying the pressure within the 
cushion system provides one means of 
regulating vibratory amplitude. Since 
no springs are used for suspension, metal 
fatigue and spring sag do not occur, and 
vibration at natural spring frequencies 
need not be avoided. 

Vibration is generated by a short 
heavy-duty eccentric shaft (Fig. 3) 
mounted with minimum spacing _be- 
support bearings for maximum 
Weights may be added or re- 


tween 
rigidity. 


moved from the eccentric to change the 
vibratory amplitude. There are no 
cams, cranks or other fast-wearing me- 
chanical linkages. Connecting the eccen- 
tric with the stationary jack shaft is a 
flexible annular-type doughnut-shaped 
molded-rubber coupling (Fig. 4) de- 
signed to completely absorb shaft mis- 
alignment during vibration. Variable- 
pitch sheaves (Fig. 6) of the belt drive 
wheel are adjustable to provide vibra- 
tory frequency control within a 2-to-] 
ratio. This allows any speed setting 
within this range, as for example be- 
tween 1000 and 2000 rpm. Optional 
equipment 1s available to provide inf- 
nite and automatic speed control where 
required. (Fig. 5 is a pancake induction 
MOUvOor.) 

Designed to replace and extend the ap- 
plication of tumbling and precision bar- 
rel finishing, the machine embodies sim- 
ple, rugged end compact features, with 
these convenient and positive methods 
for controlling both frequency and am- 
plitude of the vibratory work load. The 
machine is said to be adaptable to clean- 
ing, descaling, deburring, radiusing, fine 
polishing, coloring and _ burnishing. 
Futhermore, the process is suitable for 
practically all ferrous and nonferrous 
metals—castings, forgings, stampings, ma- 
chined or pressed parts. Many plastic 
and ceramic items may also be furnished 
with the unit. 

\s an example of its action: intricate 
fragile parts such as electronic tube and 
textile machinery components are easily 
bent and distorted in the tumbling slide 
in even the most gentle precision barrel 
finishing machines; the vibratory proc- 
ess is reported to eliminate this difficulty 
and is suitable for finishing delicate 
pieces. By proper operation, damaging 
forces can be eliminated and each parti- 
cle of the vibrating mass held almost in 
suspension. (Fig. 1 is the work con- 
tainer.) 

The machines come in 1!/,-, 3-, 6-, 12 
and 18-cubic-foot sizes and larger models. 
In addition, when floor mounts are de- 
sired, the same air cushion equipment is 


available. In this case. absence of floor 








ONRADER’S 


REBUILT UNLOADER VALVE 
REPLACEMENT SERVICE 


24-hour service ... 
all makes and sizes... 
new valve guarantee. 


HOW'S YOUR STOCK OF SPARE VALVES? 
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PRODUCTION 
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ERIE, 


PA. 


COMPRESSED AIR MAGAZINE 





vibration permits use of these Pangborn 
machines in buildings where structural 
limitations prohibit the use of conven- 
tionally floor-mounted machines. 

Pangborn Corporation, Hagerstown, Md. 


EspEcIALLy useful for original equip- 
ment manufacturers requiring special de- 
signs, a new 14-page electric motor “idea 
book” and condensed catalog has been 
published by Doerr Electric Corporation. 
It contains construction, dimension and 
price data about fractional and integra! 
horsepower motors. Filled with useful 
data for designing, selecting and specify- 
ing, the book is made up in a fast-read- 
ing form with tabbed sections for frac- 
tional, integral and special motors. Also 
described are many motor modifications 
that are available. To suggest practical 
ways of solving out-of-the-ordinary job 
problems, the book illustrates special de- 
signs of varied types. A copy of the pub- 
lication will be sent on request to per- 
writing on their company letter- 
Doerr Electric Corporation, 100 
Avenue, Cedarburg, Wis. 


Sons 
head. 


N. Fourth 


Fast -ACTION Snaplock hose clamps 
are available in twelve sizes for diameters 
of 1/, inch to 12!/, inches. Each size is 
completely adjustable to fit any diamete1 
to the maximum, permitting one size to 
do the job of many and thereby cutting 
sturdy construc- 

ined with 18-8 


down inventories. Of 
tion, 
stainless steel in the 
[his is reported to guarantee long serv- 
ce life regardless of how many times the 
and __—i reinstalled. 


make 


the devices are fo 


band and housing. 


r lamp is removed 


Swivel-action screws applic ations 


easy, fast and positive. ‘[‘ypical uses are 
in dust and filter bag installations, drill 
attachments, sign hanging, and hose and 
conduit applications. Ideal Corpora- 
tion, 435 Liberty Avenue, Brooklyn, 
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Liou LEVEL indicators that do not 
depend upon capacitance or capacitors 
have been developed by Hamilton 
Standard. ‘They can be used to measure 
lubricants and other liquids on aircraft 
and industrial engines and on a wide 
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range of processing equipment. ‘The 
elimination of capacitors, which possess 
limited tolerance for high temperatures 
and vibration, enables these indicators to 
operate reliably under severe conditions. 
The device’s main components, an elec- 
tronic control and a sensing element 
which are combined as a single unit, can 


be engine-mounted and installed where 
heat and vibration prevent the use of 
conventional indicators. The sensing 
element of the unit is said to perform 
with a variety of liquids, including those 
photoelectric, and 
unsuitable. Re- 
and a special 


for which capacitive, 
mechanical sensors are 
iS adjustable, 


sponse time 
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this new Brook 
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fan cooled, 
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motor has 





design feature prevents false readings in 
the event the sensing element is briefly 
uncovered. In normal operation, the in- 
dicator remains off until the liquid level 
drops to a predetermined point when it 
flashes or sounds a warning. ‘The circuit 
can be checked at any time with a press- 
to-test button. Hamilton Standard, 
Electronics Department, D-40, Broad 
Brook, Conn. 


Roropamic is the trade name of 
2-stage air cleaner said to remove more 
than 99 percent of all dirt and dust in 
air going to an engine. ‘The first stage 
rotates and spins out coarse dust and 
dirt entering the intake; this material 1s 
removed through an aspirator on the 
exhaust stack. The fines are then 
trapped in the unit’s second stage and 
the clean air continues on to the engine. 
A gauge which indicates an intake pres- 
sure loss tells the user when new cart- 
ridges should be installed in the filter. 
Each new cartridge is said to have its 
own air seal, automatically 
newed at each service. ‘This cartridge is 
removed and replaced from the dirty side 
of the cleaner, thereby eliminating the 
possibility of engine contamination dur- 
ing the maintenance. Failure to service 
reportedly means no damage to the en- 
gine using the cleaner, only a loss of 
horsepower will result from the increased 
Unaffected by angle of op- 


absolute 


resistance. 





The BRAWN is in the rugged design, producing cool operation and long service life 


and in the housing, which keeps out dust and moisture . 


. and the external fan 


which blasts cooling air over the heat dissipating fins on the housing. 
The BRAIN is in the external centrifugal switch which positively disengages when 
motor has attained pre-set speed. Switch is on outside 


of motor for accessibility . . 


. just remove cap. No need 


to disassemble the motor or remove it from line for 
switch repairs. Same switch fits all sizes of motors... 


1 to 5 HP. 


You get real economy where dust, fumes or moisture 
are a problem. Dealers everywhere. Send for literature. 


SINCE 1904 


Worldé ost Respected Motor E 
BROOK MOTOR CORPORATION 


3302-04 W. PETERSON AVE., CHICAGO 45, ILL. 


IN CANADA: BROOK ELECTRIC MOTORS OF CANADA, LTD, 
250 UNIVERSITY AVENUE, TORONTO 


ELECTRIC 
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NEW DOERR 14-PAGE 


(‘ondersed 
ial 


AND MOTOR ‘IDEA BOOK’ 


ARE YOU an original equip- 
iment manufacturer? If so, you'll 
get lots of practical, job-solv- 
ing suggestions from this 
14-page “idea book” of DOERR 
electric motors...useful data 
for designing, selecting and 
specifying. 

It shows many DOERR sfe- 
cial designs that can help you. 
It also gives you complete di- 
mension and price data on 
DOERR standard motors ...in 
time-saving, condensed form. 
Put the new DOERR “idea 
book” to work for you—write 
for your copy today. 


@ Standard and special motors in 
fractional and integral hp. ratings. 


@ Drip-proof, totally enclosed 
and explosion-proof types. 


@ Face-mounted and flange- 
mounted models; brakemotors. 


@ Right-angle gearmotors to 5 hp. 
@ Full co-operation on specials. 


Write on company letterhead to 


99 N. Fourth Ave., Cedarburg, Wis. 
Phone DRake 7-0500 
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eration or by wet weather, the Roto- 
pamic is said to give more complete pro- 
tection than any other air cleaner—in- 
cluding oil bath, dry type or combina- 
tions. Farr Company, Box 90187, Air- 
port Station, Los Angeles 45, Calif. 


To rALLY enclosed and fan-cooled, the 
single-phase motor illustrated here has 
capacities from 1 to 5 hp. Internal fans, 
cast integrally with the rotor, recirculate 
internal air and eliminate hot spots. A 
large external fan, protected by a hood, 
blasts air over the heat-dissipating fins, 
which are cast integrally with the frame. 


No dust or moisture can enter the motor. 
Condensate inside can be bled off by 
means of two plugged openings. An- 
other feature of the Brook motor is 
an external centrifugal switch. It Is 
mounted on the outside of the motor fo1 
\ protective cap is readily 
The same switch fits 


accessibility. 
removed for access. 
all sizes of motors. It is not necessary 
to disassemble the motor or remove it 
from line for switch repairs. Designed 
to positively disengage when the motor 
has attained a preset speed, there is no 
danger of the unit operating on both 
starting and running current simultane- 
ously. Brook Motor Corporation, 3302 
W. Peterson Avenue, Chicago 45, III. 


Tue MANY uses and applications for 
rubberized abrasives is the subject of an 
authoritative 22-page manual recently 
published. Case histories in a variety 
of typical applications are given. In 
addition, it outlines the most efficient 
methods for mounting, dressing and tru- 
ing. Recommended operating speeds are 
also listed. Cratex Manufacturing Com- 
pany, Inc., 1600 Rollins Road, Burlin- 


game, Calif. 


How IO select cleaners, cutting lubri- 
cants, drawing compounds, rust preven- 
tives, forging compounds and extrusion 
lubricants is discussed in a selector bro- 
chure recently published. In addition, 
there are 46 compounds given in these 
categories to simplify selection by pin- 
pointing specific applications. Included 
are compounds for all types of metal and 


AAF 
Cycoil 
Oil Bath 
Air Cleaners 
ive 
Positive 
Protection 





AAF Type “W” Cycoils have proved 
themselves in thousands of installa- 
tions—even where dust conditions 
were most severe. High collection 
efficiency and virtually maintenance- 
free operation have made Type “W” 
Cycoils favorites in all industries. 

The operation of the Cycoil is unique. 
A combination of oil impingement, 
centrifugal action, and filtration re- 
sults in practically 100% dust re- 
moval in standard A.S.H.V.E. tests. 
Would you like more information? 
Write for our illustrated catalog. 


Ricco Aix Litter 


COMPANY, INC. 
402 Central Avenue, Lowisville 8, Kentucky 
American Air Filter of Canada, Ltd., Montreal, P. Q. 
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processing conditions. For example, 
under exacting metal cleaning opera- 
tions are found compounds for phosphat- 
ing, plating, porcelain enameling, etc. 


Macco Products Company, Department 
B, 9210 S. Sangmon Street, Chicago 20, 
Marine Salvage Operations (published | aa) 


by Cornell Maritime Press, Cambridge, 
Md.) explains the basic techniques, 
equipment and problems encountered in 
recovering grounded, sunken or limping 
vessels. It is concerned with actual ship 
recovery instead of saving the material 





that the vessels may be carrying. 

The author, Edward M. Brady, knows 
whereof he writes. Graduated in 1944 
from the U. S. Merchant Marine Acad- 
emy, Brady first served as an engineer 
aboard merchant vessels. He entered the 
U. S. Navy in 1950 and was as an engi- 
neering officer and damage control ofhcer 
aboard an aircraft carrier and destroyer 
tender, then a cargo and engineering of- 
ficer on a fleet oiler. A course at the 
Navy's salvage school at Bayonne, N. ]J., 


came next, after which he was assigned Increase dependability and accuracy of 


to a Navy rescue salvage ship as salvage ren and control in your system by 
ofhcer. On returning to civilian life, he eo ge henna Baagy thar oniqn 
joined the United States Salvage Associa 9 act 50 oom “ 50 efficient. are 
tion, Inc., as resident survevor, first at its establishing unparalleled operating records 
San Diego, Calif., ofhce and in 1959, at in over a thousand installations. 
Maracaibo, Venezuela. His duties in- 
clude surveying vessels for damage and 
insurance purposes, and recommending 


% Low initial cost 


repairs. 

After first explaining the general types ja , 

of ship misfortunes, the author delves . 2 a « Completely eliminates costly electric or 
a steam heaters 


into Scuba diving and full-dress diving ' | 
and their applications in saving a vessel. OF Oe ce Noi in effi t t t 
secause he feels that before a ship can i w& No increase in eMiuent gas temperature 
be recovered, its salvager must know | ee s +r Low installation costs 
something about the vessel, he then gives | is, 
some 40 pages about naval architecture. ye Low operating and maintenance costs 

The reader next becomes familiar with oe 
the equipment and structures put to . —a'g' . % Built-in safety system provides dry air for 
work to save a stranded or sunken ship. ’ | en extended period after power failure. 
Such equipment includes air compres- . 
sors, pneumatic drills for rock and steel, | 

Trinity Heat-Les Dryers are avail- 


pneumatk wood saws, pumps, hoses and able in standard models ranging 
ping, timbers, steel plates, cement, from 2 SCFM to 5000 SCFM. Units 
P!] 5 . up to 200 SCFM are available from 


bricks, gravel and sand, oxy-acetylene stock 
cutting equipment for both above and 
below surface, welding machines, and a ALSO HEAT-REACTIVATED DRYERS 
workshop. 

\ll of this—and it is given in detail- 
then must be installed aboard a suitable 





Trinity also offers a complete range of capacities 
in heat-reactivated type dryers of an advanced 
| : design, offering the greatest economies and 
alvage vessel f he b to be », 

“att gitar is od Poabucres performance for this type dryer... WRITE FOR 
more information on the compressors nr ted hl DRYER AND ACCESSORY 
and pumps needed and the air-lift gear, aan 

in which a pressure differential is used to 


lift water and sand from a ship’s hold. r 4 
Detailed requirements are given for rope { World leader in dry gas/air systems 
om 





and its use—‘‘Marlinspike Seamanship’’— 
and there are data on block and tackle 
equipment. Patches of both canvas and 


planking, and the “American Patch,” | TRINITY EQUIPMENT CORPORATION, CORTLAND, NEW YORK 


Heat-Les Dryers @ Heat-reactivated Dryers 
Thermocouples and Thermowells 
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and the “British Standard Patch,” are 


NEED BETTER explained in words and drawings. 


The chapter on Salvage Practice” 


gives information on the mission itself. 

MOISTURE For the three types of salvage, the nec- 
essary steps are outlined. A survey, the 

gathering of information about the ves- 

AND OIL sel and the area in which it is sunk or 
grounded, is first. ‘Ihe difficult processes 
*» of dewatering and refloating come next, 

| REMOVAL: and drawings supplement the text in 

~~ ae | explaining the multiplicity of lines and 

CENTRIFUGAL ~ >: > (for your compressed air system) | anchors that must be rigged. [here are 


SEPARATION . = Only the Adams CYCLONE Sepa- | Several pages about the use of com- 

ee rator assures peak efficiency in the pressed air in salvage operations. Nor- 

THE INNER SVE 2 removal of oil and water from your mally, because of the problems of sealing 

VORTEX —- 2 ’ compressed air system. Top operation is a vessel tightly, compressed air’s use in 

See achieved from one-quarter to full load by refloating is reserved for vessels that are 

CYCLONIC SEPARATION 7 the exclusive cyclone design. It is a proven grounded or bilged, or for sunken vessels 
TAKES PLACE AT APEX | principle of operation which automatically with extensive bottom damage (". 


compensates for variation in load to main- the operation of refloating is, at best, a 
The | tricky one.”). Data are given for deter- 


mining the number and output of ai1 
compressors that will be needed for these 
tasks. 

A final chapter details miscellaneous 
salvage operations—the more specialized 
ones that were not explained in the 
preceding chapter. Examples of logs 
for recording salvage progress and an 
index end the book. 

\lthough complete and detailed, the 
volume is easily understood and does not 
bog down in overly technical material. 


R. P. ADAMS co., INC. Fo ee onde el | It would appear to be especially useful 








tain constant separating efficiency. 

underlying feature is the inner cyclonic 

vortex formed within the unit itself by 

the air stream. The diameter of the vortex 

. changes in proportion to variations in the 

load or air velocity. However, the angular air velocity, the RPMs, remain con- 

stant — and it is the angular velocity — the infinite changes of direction, which 
effect the separation of entrained particles at practically constant efficiency. 

Remember, your aftercooler is only as effective as the separator which 

removes the condensed oil and water. Find out today how the Adams design 

can improve your oil and moisture removal efficiency. Write today for your 

copy of Bulletin 714. 





es, to the person who has some experience 


in salvage work but who wants to acquire 
more through a broader range. Also it 


CONTINENTAL 3 ms come, * would be valuable to the inexperienced 
” ~ ae ie person, who, for one reason or another, 

= Be BP | must carry out a small salvage without 
Na SEALS —— | | outside expert help. It saves such a 

- -. al. person the grief of learning important 

ARE ENGINEERED — _P 7 basic principles ‘and facts by possibly 
4 re wa 4 8 . disastrous trial-and-error. The drawings 

T0 FIT THE JOB 4 —— y/o of salvage structures and gear, and how 
; i... they should be used, are one of the book’s 


strong points. 237 pages. Cost, $8.50. 








Rarely will you find an item of industrial, 
construction or road building equipment 
that won't run best and cheapest on 


Continental Red Seal power. The reason , oe Magazines ee e 


lies in specialization—in Continental's | f 
long-standing policy of engineering each ~~ . | Digest of Soviet Technology (published 


model precisely to the work to be done. : ‘ : : : : 
Whatever the @athian .. . whatever ite by Engineering Information Services, 
job .. . you can bank on it for abundant . — Kirkham, Preston, Lancashire, Eng- 


power at the speeds consistent with low | land) will help its readers keep abreast 

fuel and upkeep cost. Continental's ruggedness and rightness of design =| Ff Coviet technology quickly and easily. 
are helping to build prestige for more and more of ' 

the leading builders of specialized power equipment. 

it's wise when buying equipment of this type, to of outstanding articles from some 50 

choose a make with dependable Red Seal power— Russian, Polish, East German and 

ence ys a nee CaS | Czechoslovakian technical journals, 1s 

published monthly. It covers such sub- 

ad jects as machine design, production sta- 

| tistics, metallurgy, welding, foundry 

SERVICE AND PARTS Gg , | practice, instruments, automation, and 

AVAILABLE EVERYWHERE See plant practice. Unlike most translation 

. | publications, the articles appear, on the 

average, just 2 months after the original 

is published. Tables and drawings are 

added to make clear otherwise jumbled 
data. Cost, $18 a year ($22, air mail). 





The pocket-sized comprehensive digest 





MUSKEGON MICHIGAN 


COMPRESSED AIR MAGAZINE 





FROM FORGING 
TO FINISHED 
PRODUCT 


NATIONAL FORGE HANDLES THE COMPLETE JOB. 





SPECIALIZING IN: 


e Steel Making e Flame Hardening 

e Open Die Forgings e Chrome Plating 

e Machining e Nitriding 

© Hollow Boring e Crankshaft Manufacture 
e Heat Treating e Crankshaft Reconditioning 


For high quality production and one source 
responsibility, for the complete job call National 
Forge — specialists for over forty years in com- 


merciai forgings. 


NATIONAL FORGE COMPANY 


IRVINE, WARREN COUNTY, PENNSYLVANIA 





Great names~—that made 
—Tett—Taliiilemillig-lilelsm eclet-t-tiell-s 


Pascal’s Law: 


“Pressure exerted anywhere on a 
confined liquid is transmitted 
undiminished throughout the inte- 
rior of the containing vessel.”’ 
Blaise Pascal (1623-1662) 


Although Pascal’s Law is more than 300 years 
old, it is still one of the basic principles that must 
be taken into consideration in the design of new 
products for modern industry. And Air-Maze en- 
gineers, in their specialized field of developing 
better methods of filtering liquids and gases, are 
ever conscious of the importance of Pascal’s 
discoveries. 

For 35 years, whatever the filtration require- 
ments—hydraulic presses or jet aircraft, air com- 
pressors or vacuum pumps-—Air-Maze has been 
at work keeping equipment running better and 
longer by keeping it clean and free from damag- 
ing contaminants. 

The products shown below are representative 
of the many designed and developed by Air-Maze 
engineers to meet special filtration requirements. 
If your product involves any gas or liquid that 
moves, Air-Maze can help you. 











wa nant wetsshistladlle 


‘Sure-Flex” Couplings 4-way flex is... 
...A “‘SURE CURE’’ FOR SHOCK, 


VIBRATION, SHAFT MISALIGNMENT 


Unique design and 4-way flex enable Wood's 
‘“Sure-Flex”’ Couplings to absorb not only all types 
and combinations of misalignment and end-float 
... but up to 15 times more shock and vibration 
than other leading flexible couplings. Only four 
basic, easily installed parts. No clamps or screws. 
No wear, no lubrication or maintenance. Unaffected 
by abrasives, dirt or moisture. Operation is noise: 
less. WRITE FOR BULLETIN 5103. 


T. B. WOOD’S SONS COMPANY 
CHAMBERSBURG, PENNSYLVANIA 
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Silencers for air exhausts. Both open 
and closed circuit models for vacuum 
pumps, air cylinders and air tools. 


Dry Filters for Micro-Size Filtration. 
Both cylindrical and panel types are 
available, using either felt or wash- 
able, non-paper elements. 


OTHER AIR-MAZE PRODUCTS: 
Air Filters * Liquid Filters + Intake 
Silencers * Exhaust Spark Arresters 
Breather Filters * Oil Mist Eliminators 


CLEVELAND 28, OHIO 


A SUBSIDIARY OF ROCKWELL-STANDARD 




















why an overworked air compressor 
can rob your profits... 


LOW AIR PRESSURE at portable air tools or air-operated equipment pro- 
duces the same condition as a dull saw: It requires more operator effort; 
the job takes longer; you’re wasting manpower. 


IF YOUR DISTRIBUTION SYSTEM is adequate and lines are tight, low tool 
pressure indicates the need for more compressor capacity . . . Your Ingersoll- 
Rand AlRengineer can quickly help you determine how much and where addi- 
tional compressor capacity will give you faster, more profitable production. 
Call him today at your nearest I-R Branch Office or authorized distributor. 


Ingersoll- Rand 


11 Broadway, New York 4, N. Y. 








Ingersoll-Rand Type 30 
Air-Cooled Air Compressor 
14 through 20 hp 


Ne 
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COMPRESSED AIR MAGAZINE 











ROCK DRILL DATA 


Concise - Complete ° Invaluable 


Designed for almost every- 
one who is connected with 
rock drilling. 


Contains immense amount 
of extremely useful informa- 
tion, tables and illustrations. 


lt is pocket-size, durably 
bound—an ideal reference book for the rock 
drill man. 


Price - $3.00 per copy 


COMPRESSED AIR MAGAZINE CO. 
942 Memorial Parkway 
Phillipsburg, N. J. 











COPPUS BLUE RIBBON PRODUCTS 


COPPUS “Bive Ribbon” Vano Ventilators are portable and 
easily adaptable to practically any “fresh-air’’ requirement in 
industry. Mail coupon below for facts. 


COPPUS ENGINEERING CORP. 


210 Park Avenue, Worcester 10, Mass. 


in tanks, tank cars 
in underground manholes Company 


} for exhausting welding 
fumes 


Address. 

[) on boiler repair jobs City... r 
[) for general man cooling | 
-] to stir up stagnant air 


wherever men are 
working or material BL O WERS | 


is drying 
all 
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NON-FLUID OIL BEST 
FOR AIR TOOL UPKEEP 





Ordinary Oil 
Separates from 
Water 


FA 


NON-FLUID OIL 


teapt Marx “ REGISTERED 


Emulsifies With Water 


The “NR” grades of NON-FLUID OIL are 
designed and produced specifically for use in 
all pneumatic tools and equipment. Because 
they emulsify permanently with air-borne 
moisture they give positive protection against 
rusting, corrosion, sticking and gumming. 
Use of ““NR” grades of NON-FLUID OIL in 
your air tools will reduce wear to the very 
minimum and assure delivery of top power 
and operating efficiency. 


Perhaps the best proof of NON-FLUID OIL’s 
ability to perform is the fact that most manu- 
facturers of pneumatic equipment use it and 
recommend it. But prove it to yourself... 
write for a free testing sample and Bulletin 
No. 550. 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 


292 Madison Ave., New York 17, N. Y. 
WORKS: NEWARK, N. J. 
WAREHOUSES 

Birmingham, Ala. Charlotte,N.C. Springfield, Mass. Providence, R. |. 
Atlanta, Ga. Greenville, S.C. Greensboro, N.C. St. Louis, Mo. 
Columbus, Ga. Chicago, Ill. Detroit, Mich. 
Also represented in principal industrial centers, including, Pittsburgh, Pa., 
Cleveland and Cincinnati, Ohio. 
NON-FLUID OIL is not the name of a general class of lubricants, but is a 
specific product of our manufacture. So called grease imitations of NON- 
FLUID OIL often prove dangerous and costly to use. 


44 





There's an easier way 
to solve your 


BEARING PROBLEMS... | / 
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YOUR BEST BUY 
IN BEARING BRONZE 


BEARIUM METAL outperforms all other bearing 

materials even under conditions involving poor 

lubrication, high speed, heavy load, high tempera- 

ture or gritty surroundings ... all without seizing 

or scoring the mating surface. BEARIUM METAL’S 

amazing superiority is due to the uniform dispersion of 

microscopic lead particles within the copper-tin grains 

rather than between the grain boundaries as found in 

ordinary bronzes. Try it on one of your toughest jobs .. . and 

be convinced! 
Available in cored and solid bars, centerless-ground rods, 
machined parts and pattern castings. 

Literature on Request 


BEARIUM METALS CORP. 
190 MILL STREET, ROCHESTER 14, N. Y. 
WEST COAST 
NEVIN ENGINEERING ASSOCIATES 
Pacific Palisades, California 
CANADA 
BEARIUM METALS OF CANADA, LTD. 


Richmond Hill, Ontario 
———$—— a 








TOOL-OM-ETERS 
DRILL-OM-ETERS 


The Pulsation Compensated 


AIR METERS 


5 Ranges Covering from 
4 to 450 CFM 


SIMPLE AND PRACTICAL 
OPERATION 

RELIABLE AND DURABLE 
PORTABLE FOR FIELD 
TESTING 

ACCURACY ~— 1% 


New Jersey Air Meters measure the air consumption of any 
pneumatic tool, drill, motor, sand blast, or other pneumatic 
device or process. Air consumption is the ‘‘pulse’’ of the condi- 
tion of air equipment. With New Jersey Air Meters you can 
select the most suitable equipment for your particular service, 
maintain this equipment in effective working condition and 
eliminate the ‘‘air-eaters’’ when they have become obsolete. 
KEEP YOUR PRESSURE UP AND YOUR AIR COST DOWN WITH 
SIMPLE, RELIABLE, PORTABLE, ACCURATE AND CONVENIENT NEW 
JERSEY AIR METERS. TECHNICAL BULLETINS AVAILABLE UPON 
REQUEST. 


NEW JERSEY METER CO., INC. 


344 Leland Avenue J |@ Tel. PL. 6-8010 
PLAINFIELD, NEW JERSEY 


COMPRESSED AIR MAGAZIN® 





Motors and Generators ..- 
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During the internationally prominent conversion of the 
PANAMA CANAL from a 25 to 60 cycle operation, 95% of the 
electric motor awards were made to ME”. This major contract 
was awarded on the basis of product quality, delivery and 
company cooperation. For this outstanding project ME* met the full 
demands of contracting engineers with 800 motors ranging in size from 
Ys to ZOO H. P. . . . designed to critical specifications — delivered and in- 
stalled on time! 
Although this is another feather in the project-studded bonnet of ME* 
‘“Injun-eers'', our Chief is never satisfied with past won battles, so we'd like to wres- 
tle with your problem during your next project pow-wow. You'll see too .. What 
ME* Can Do... for you! 


Home Office and Factory 


This data and specification file on wee Oe var at Wausau, Wisconsin 
Marathon Electric Motors and Genera- 
tors is now available for your ready Factories at Erie, Pa., 


ae 
reference use. May we mail you your SS EF MEE | ond Eoriville, illinois 


free copy now? 





Offices in 
MANUFACTURING CORPORATION} Principal Cities 
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ie ERE are two big reasons why the trade-mark 
“Timken” guarantees top bearing value. 1) It 
assures you of uniform high quality and performance. 
From the steel right through to final inspection, 
Timken* bearings are made to the industry’s most 
exacting specifications. 2) You’re assured of the 


finest bearing service available. 


\ 
trade-mark | 


guarantees you 
bearing 
value | 


“Timken” is the registered trade-mark that iden- 
tifies tapered roller bearings, fine alloy steel and 
removable rock bits made by The Timken Roller 
Bearing Company. For your guarantee of value, spec- 
ify ‘“Timken”’.The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable: ““TIMROSCO”’. Canadian 


Division: Canadian Timken, St. Thomas, Ontario. 


Industry rolls on 


tapered roller bearings 








